



THE 

Religious Philo fopher : 

Or, the Right U S E of 

Contemplating the Works of the 

CREATOR: 

I. In the wonderful Structure of Animal Bodies, 

and in particular, Man. 

II. In the no lefs wonderful and wife Formation 
of the Elements, and their various Eft'e&s 
upon Animal and Vegetable Bodies. And, 

III. In the moll amazing Stru&ure of the 

Heavens, with all its Furniture. 
DESIGNED 

For the ConviBion of Ath E i S T S and In FIDELS. 

« 

VOL. I. 

Throughout which, all the late Difcoveries in Anatomy, 

' Philofopby , and Agronomy, together with the various 
Experiments made ufe of to illuftrate the fame, are 
moll copioufly handled by that Learned Mathematician 
Dr. NI EUW E N TYT. 

Ccmtflaten front tlje ©jtsmal. 

By John Chamreklayne, Efq-j F.R.S. 

To which is prefix’d, 

A LETT E R to the Translator, by the 
Reverend J. 7 *. Defaguliers , M.A. F. R. S. , 

The Second Edition, Corre&ed. 

Adorn’d with CUTS. 

L 0 N D 0 N: 

Printed byT*. Wood for J.SENExin6h//j^;7-Co«r?,and 
W.Taylor at the Ship in Pater-Nofler-Rovj. 1719- 

f.f T ~ ■ - - - , - - 








TO THE 

Moft H ONOUR A BLE 


The Lord PARKER, 


Lord High-Chancellor of Great 
Britain y t &c. 


My Lord, 

OU gave an Intruder 
fokind a Reception ac 
his firft Addrefs, that 
he is delighted with 
a Pretence to make 
you a fecond. 

My firft Attempt was to prefenc 
Your Lordfnip with imperfect Co- 
pies, after my manner, of the Qri- 
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ginals of feveral Famous French Phi- 
lofophers, drawn by one of the beft 
Hands, that of the moft Ingenious 
Fontenelle 5 than whom Sir Godfrey 
K?ieller , our Britifb Apelles , can 
hardly give an Objedt a more agree- 
able Likeqefs. 

Now, my Lord, I am going to 
entertain You with a Pidture of ano- 
ther kind, drawn by an honeft plain 
Dutch Philofopber $ viz^ a - Sketch of 
Divine Wifdom and Providence , dis- 
play’d in the Works of the Creation 5 
whofe mafterly Strokes affedt the 
Mind with a due Admiration for the 
Original, which he has fo well co- 
pied. 

This Treatife of Phiiofophy the 
Author calls The Right ZJJe of the 
Contemplation of the World, &c. Thro 5 
the Whole of which there runs fuch 
a Strain of unaffedted Piety, that 
I doubt not but his good In- 
tentions, 
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tendons ( even tho ? he had not exe- 
cuted them fo well as he has done) 
muft have already procured him the 
inward Satisfaction of that Glorious 
Promife made to the Father of the 
Faithful, and, thro 5 him, to all Be- 
lievers 3 1 mil be thy Shield and 
exceeding great Reward. 


My Lord, I beg leave to call 
the Learned Phyfician, who is my 
Author, the Dutch R ay or D e r h a m, 
becaufe, like thofe two Englifh Phi- 
lofophers, he has fo well prov’d the 
Wifdom , Power , and Goodnefs of G o d 
by the ftrongeft Arguments, Obfer- 
vations on Faffs, and D emonjlrations 
drawn from Experiments. It were 
to be wilh’d, that he had apply’d 
the Texts of Scripture, which he 
quotes, as properly as he has done 
his Philofophical Confiderations : 
but fince he has not fo well fucceed- 
ed in what may be call’d his Divinity , 
I have left feveral of the Texts out 
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of this Tranflation 5 but have re- 
trench’d none of his GlofTes upon 
the particular Texts by him quoted, 
nor any of his Glorious Tautolo- 
gies, in which he does fo often call 
upon Atheifts and Infidels 5 except- 
ing where his Comment is wrong, 
or the Repetitions are too tedious, 
and, I hope, unneceffary,’ even for 
convincing of thofe unhappy Men 
to whom he addreffes himfelf 3 of 
whom it may be pronounced, that 
if they ftill perfift in the Denial of a 
God, after fo many irrefragable 
Arguments, drawn from the won- 
derful Structure of Humane Bodies, 
and all the other Glorious Works in 
the Univerfe, God will then harden 
their Hearts , and, like the Pharifees, 
they will not be perfwaded ’ tho one 
rofe from the Dead* 

However, my L o r p, that I may 
not be thought to have a< 5 ted rafhly 
in leaving out any thing of my Au- 
thor’s, 
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thors, I have in this followed the 
Advice of feveral of my learned 
Friends, both Philofophers and Divines , 
(to whom I communicated fome of 
thefe Sheets in MS. ) and if I only 
faid that your Lordfhip approv’d of 
this defign’d Omiflion, the World 
wou’d be aflfur’d that I had confut- 
ed a Philofopher and a Divine : for 
as the Royal Society well know how 
Eminent your Lordlhip is in the firft 
of thefe Qualifications $ fo many of 
the Clergy know, that a very able 
Prelate (now with G op) and one 
mighty in Scripture-Learning, has 
openly profefs d, that the Lord Par- 
k e R is one of the greateft Divines in 
England. 

And here, my L o R d, it may not 
be amifs to fuggeft to You, how 
great a Trouble I have met with, in 
teaching my Author to fpeak Eng- 
lish 5 who by his affe&ing to exprefs 
all his Technical Words or Terms 
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of Art in his pure vernacular 
Tongue, fuch as, for inftance, the 
Veins , Arteries, Miifcles, Fibres , Nerves , 
and a thoufand other Anatomical, 
Phyfical , and even Mathematical 
Words too, has made me take Pains 
unknown to my indolent Temper 
thro 5 the whole Courfe of my Life 
till now 3 for I have not been able 
to procure any Help in this Cafe, 
neither from the Living nor the 
Dead. Indeed the Tables and Fi- 
gures of my Author ( which are 
very curious, and taken from the 
mod valuable Anatomifts and Phi- 
lofophers) have been of good ufe 
to me, where there are proper Re- 
ferences 5 but thofe were the only 
Aftiftances I could procure here in 
England 3 fo that for the reft, I ihould 
have been forced to guefs at their 
Meaning, if my Learned Friend 
Mr. S grave fande ( Frofejfor of Ma- 
thematics and Experimental Philofo - 
phy a>t Leyden) had not kindly in- 
terpreted to me thofe I could not 

unriddle : 
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unriddle: for there is no more 
Analogy between my Author’s 
Terms and the Latin or Greeks com- 
monly ufed by all other Philofo- 
phers, than there is between them 
and Hebrew or Arabic . My Lord, 

I don't fay this to praife myfelf or 
blame my' Author, (who is rather 
to be commended for keeping up 
the Dignity of our Sifter-Tongue, 
Daughter of the Teutonic , and Grand- 
daughter of the Gothic , the common 
Spring of all the YVeftern Languages 
of Europe , from North almoft to 
South 3 and indeed we ourfelves are 
not to be juftify’d in lofmg and 
obfoleting fo many of our mod 
fignificant Anglo-Saxon Words and 
Phrafes, as has been well obfervd 
before me by the Learned Mr. Ba- 
ron FortefcueT ) f but to leflfen my 

own 

* In his Ingenious Remarks upon the Lord 
Chancellor Fortefcue 3 s Book, intituled, Fhe Diffe- 
rence between an Abfolute and Limited 'Monarchy. 
Lond. Printed for E. Parker , 1714. fince reprinted, 
with Additions. 

t Now one of the Juftices of the Kings Bench. 
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own Fault, and more eafily to ob- 
tain your Lordfhip’s Pardon, if the 
Difficulty of explaining thofe Terms 
has made me commit any Blun- 
ders. 

I can’t conclude, my Lord, 
without endeavouring to prevent 
your Lordfhip in Favour of my 
Author, on account of one good 
Quality 5 which for being fo rare 
and uncommon to moft Writers, 
makes it appear the more lovely 
and charming in my Eyes : it is, 
that altho’ he paffionately endea- 
vours throughout his whole Work 
( and repeats it fo often, almoft in 
every Se&ion) to magnify the Wif- 
dom and Goocjnefs of God, and 
to point out his Great Ends and 
Purpofes in all the Works of the 
Creation 5 yet he is fuch an Enemy 
to Pious Frauds, and to the fup- 
porting any of the Divine Attri- 
butes above-mefltiond, by wrong, 
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or even doubtful and precarious 
Arguments, that he ufes none in 
confuting th cAtheift and Sceptic, but 
fuch as will bear even Mathemati- 
cal Demonftration : This has made 
him a little too ftrieft, it may be, in 
placing under the Clafs of Things 
unknown , the Motion of the Earth , 
and the reft of the Planets about- 
the Sun , as that great Philofopher 
Dr. Clarke was pleas’d to obferve, 
when I communicated to him the 
Contents of this Work 5 That he 
could not but wonder extreamly , that 
in the 19th Contemplation , the Mo- 
tion of the Earth fliould be placed 
among Uncertainties , after that the 
Parallax of the Annual Motion is fo 
notcrioufiy apparent in the Phenomena 
of Comets, &c. 

B u t I forget, my Lord, that 
I am wafting thofe precious Minutes 
■which your Lordlhip employs fo 

ufe- 
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ufefully in the Service of your King 
and Country: That you may long 
employ them fo, is the fincere and 
hearty Wifli of, 


My Lord, 


lVe(lm. May 13 .' 

1718 . 

Tour Lordjhif s 


Mofi obliged, faithful 


and mofi humble Servant , 


J. Chamberlayne- 
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L E TT E R 


FROM 


The Reverend ihfr.DefaguIiers* to 
John Chamberlayne, Efq‘, re- 



S I R, 



H AV E read your Tranflation of 
Dr. Nieuwentyt ’ s excellent Trea- 
tife j and highly approve your De- 


fign of Publifhing it, as it will be 
of great Service to Religion and Fhilofophy . 

The Do&or’s Reafon that he gives for 
writing his Book in Dutch (namely, that a 
great many Atheiftical Books having been 
written in that Language, hechofe toconfute 
the Oppofers of a Providence in the fame) 
will be as powerful a Motive for the tranflat- 
ing it intG Englifh \ fince we have not been 
behind-hand with our Neighbours in publilh- 


ing 


* Now Doftor of Laws. 


A Letter from Mr. Defaguliers 

mg the impious Conceptions and blafphemous 
Raillery of our Scoffers at Religion. If fugh 
of them as had been able, had publish'd their 
crude Notions in any of the learned Languages, 
their Books wou’d have needed no Anfwer, 
their Readers wou’d have defpifed them : But 
their Profelytes are gain’d among the Weak 
and Ignorant, or fuch conceited Debauchees 
as are glad to be fupply’d with Means of de- 
fending their Immoralities, by attacking Reli- 
gion with a fhew of Wit and Argument. 

When an Atheift has the Impudence to call 
himfelf a P h i l o s o r h e iv, fome well- 
meaning Perfons that have not much look’d 
into Nature, are apt to be prejudic’d again ft the 
Study of it ^ as if the Philofophy and vain De- 
ceit , againft which the Apoftle has warn’d 
us, had been the Contemplation of the Works 
cf the Creation : Whereas it was only the So- 
phiftry of the Schools, contriv’d to difguife Er- 
ror, and defend theSyftem of the fuperftitious 
Heathen Divinity. 

He that reads Wieuwentyt will caftly fee 
that a Philofopher cannot be an Atheifl j and 
if it were true, that a Smattering in Phyjlcs 
will give a proud Man a Tin&urc of Atheifm, 
a deep Search intoNature will certainly bring 
him back to a Religious Senfe of God's Wif- 
dom and Providence. 


Th o' 


to John Chamberlayne, Efq } 

Tho’ we have lately had feveral very good 
Books upon this Subjed, this will not be lefs 
acceptable, becaufe it contains feveral fine Ob- 
fervations annd Experiments, which are alto- 
gether new, as is alfo his Manner of treating 
the moft common Phenomena j from which 
he deduces admirable Confequences in favour 
of a Religious Life. And I think I may fay 
this for the TranJlation y that it will perhaps do 
more Good than the Original ; becaufe in giv- 
ing us all his Arguments for Natural Religion, 
you have omitted thofe which his too eager 
Zeal made him alfo draw from the Modern 
Philofophy for Reveal'd Religion j the Weak- 
nefs of which latter might give thofe Free- 
Thinkers occafion to triumph, who would be 
{truck dumb at Convidions from the former. 
If 1 can be of any Service in helping you to 
look Os'er the Sheets, you may readily com- 
mand, Sir, 

Tour mofl Humble 

And Obedient Servant , 

CbanMcI-Rovf% 

Wef r.iinflcr, 

Feb. 2. 171*. 


J. T. D. 
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Author’s Epistle 

TO THE 

R E A D E R. 

HE Dcfign of Writing thefe Ccntem - 
plat i. ns, is to convince Atheifts of the 
Wifdom, Power and Goodnefs of 
God, the Maker and Ruler of all 
Things; and Infidels (who indeed ac- 
knowledge a God, but reject the Authority of 
the' Holy Writings) that the Scriptures are of a 
more than Humane Original ; and fo to reprefent 
to both of the Right Use of the 

COXTEMPLATION OF THE WoRLD. 

The Methods we have made ufe of to prove 
the fame, are only taken from the modern Obferva- 
tions , and probable Difcoveries in Natural Philofophy , 
without laying down any bare Hypothefes; fince 
in the Things of natural Knowledge we have no 
farther Foundation for Arguments than we can 
produce Experiments : Upon which you may 
confult the Writings and Plans of the Royal Aca- 
demies and Societies , and of the moft famous Ma- 
thematicians among them. 

The Reafon why I have not made ufe of the 
Metaphyficks , &c. will appear in the Preface , Sedhay. 

While I was writing this, the Arch-Evbot) of 
Cantbray s Book fell into my Hands; and while I 
was compofing the Prefice I met like wife with 
Mr. Rafis Book, translated into French ; and was 

Vo i. I. c more* 
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moreover inform’d (tho’ I don’t underhand the 
Language) that Mr. Derbam had publifhed ano- 
ther Book in Englijh , wherein he largely proves 
the Being of a God upon the fame Foundation. 
It was very agreeable to me, to fee and obferve, 
that this Way of Proof, which I have always 
efteemed the ftrongeft, was likewife embraced by 
fuch Great Men; in which, after all that is writ 
upon it, there ftill remains abundance of Matter 
to convince the unfortunate Philofophers of the 
Perfe<5tions of their Great Creator ; and there will 
hill remain enough to lateft Pofterity. 

The Manner of proving the Divinity of the Holy 
Scripture from natural Phenomena or Appearances , 
which we here fet before you, has not, that I 
know, been ever done before in fuch a Method. 
I hope, however, that the fame may beofUfe 
both to the Atheifi and Infidel , becaufe both thofe 
are wont chiefly to exercife themfelves in the 
Study and Knowledge of Nature. 

The general Method of convincing both of 
’em, is more largly reprefented in the following 
Preface , Sett, xxix, xxx and xxxL 

I write in the Low-Dutch Tongue, to the End 
chat I may be more ufeful to my own Country- 
men ; and efpecially, becaufe that Tongue has 
been often abufed in PubliOiing and Difperfing 
Atbeifiical Books. 

The Order we follow can in fome Manner be 
learned from the Heads or Contents of this Work; 
tho’ I have not confined my felf very ftri&ly to 
that which has been purfued by many others upon 
the fame Subjeff. 

Thofe who will read this Work as an Experi- 
mental Account of the Knowledge of Nature , mull 
not be offended at what we call the Convictions , 
which they frequently meet with, becaufe our 
Deiign was not to write a Body of Pbyficb only 

but 
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but to bring the Erroneous into the right Way ; 
and by turning their Thoughts, after this manner, 
to the Knowledge of Nature , to lead them on to 
the true Notions of the Deity . 

The able Mathematicians may perhaps think, that 
I ought to have propofed the Experimental De- 
monstrations, for Inftance, of the Povse-r of the Mu- 
fcles , and of the Hydroftatical Laws in Fluids, &c. in 
a more Mathematical Manner, or elfe barely 
related them without any farther Proofs, and 
fo to have made the fame Conclufions, with- 
out fomuch Trouble, and fo many Figures : But 
they muft be pleafed to know, that I have de- 
duced thofe Demonflrations as far as it was pof- 
fible for me, by Experiments only, and not as the 
Mathematicians areufed to do from Eftablijh’d Laws 
of Nature , to the End that I might be the bettep 
underftood by fuch as know little or nothing of 
the Mathematicks. I was indeed at firft of a dif- 
ferent Opinion, and had already prepared the 
whole Work without any Figures, and without 
Proofs, the Grounds of which were neverthelefs 
very obvious to Mathematicians. But forafmuch as 
a certain Learned Gentleman, and after him feve- 
ral others obje&ed, that if I did proceed in fuch 
a Method, many would think that what I fhould 
advance in fome Cafes, was more incredible than 
true ; and that in fuch great Matters one ought to 
bring at leaft as much Proof as would be necefl'ary 
to confirm the Truth of one J s Pofitions : I have 
therefore chofen to go on in that Way. This has 
likewife been the Reafon why this Work, which I 
was forced to enlarge and alter in every Part al- 
moft, has feen the Light feveral Years later than 
it ought to have done, efpecially fince my other 
Affairs have continually obflrufted the fame. 

They who upon good Grounds do acknowledge 
a God, and the Divine Origin of the Holy Scri- 
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ptures, will here find fufficient Proofs of their 
Confeffion ; and thofe who are weaker, may like- 
wife, I hope, be confirmed in thofe Truths a- 
gainfi: any Temptations. 

But before I conclude this Addrefs to my Rea- 
der, X muff entreat thofe unhappy Philosophers, 
thofe wavering and doubtjul Verfons , thofe Infidels, 
and much to be lamented flrong Minds , for whom 
this Work is chiefly calculated, that they would 
come prepared to confider the fame, not fo much 
with an acute, as with a ferious Judgment, and 
decent Refped for fo momentous an Enquiry ; and 
not fo much to obferve what Difficulties may 
occur in fome Particulars, as whether there is not 
fomething in fuch a Number of Things as may 
ferve to convince them of the Perfections of their 
Maker, and of the Authority of his Word. If 
they proceed in the firfl: Way, the ftrongefl: Proofs 
will be of no Ufe to them ; but if they fall into 
the latter, one Angle Fa<5t weighed by a Mind in 
earnefl:, and difpofed to learn, may, by G o d’s 
B leffing, convince them of their Errors. 

The 7 ’hetical Way, which is only made ufe of 
here for their Conviction, muft not appear imper- 
fect to them, as if it did not fufficiently confute 
their Sentiments ; but let them compare it 
with their own Pofitions, and judge themfelves, 
whether a Proof deduced from certain and actual 
Experiments, which is the Cafe here, ought not 
to be more convincing, than that which is ground- 
ed upon naked Ideas ; which, without any a&ual 
Experience to fupport them, are arbitrarily ad- 
vanced for Notions of things really exifting ,• and 
that their Philofophy is only built upon this latter 
Foundation, they themfelves muft know. Accord- 
ingly, the Sophiftical Arguments of thofe Atheifts, 
and the not only falfe, but horrible Confequences 
flowing from their Opinions, have been already 
f fully 
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fully expofed by divers eminent Perfons, to whofe 
Writings we refer you. 

If there fhould be any thing among all thefe 
Contemplations, in which, according to the Opi- 
nion of the Reader, I may have been miftaken, 
and have not rightly reprefented the Properties of 
the Natural Phenomena, let him pafs it over, 
fince he will not be able to fay the fame of all 
the reft ; and in cafe he allow one Angle Proof to 
be ftrong enough among fo many as are here 
brought together, or of thofe whereof the farther 
Contemplation of the World may yet fuggeft a much 
greater Number to him, that alone will be power- 
ful enough to convince any Man that argues ra- 
tionally, of the Being of a God, and of the great 
Origin of his Word* fince one Demonftration 
proves as ftrongly as feveral, though more do 
ftrengthen the Convidion. 

Neither let the Quotations of Scripture-Texts, 
in thefe Difcourfes, make you rejed the whole 
Work without reading it, as many are ufed to do 
when they meet with them in any Books, fince 
the Divinity thereof is not here fuppofed but 
proved ; and that fome of them ferve to {hew the 
Wifdom and deep Knowledge in Nature of him 
that infpired them ; and others, to convince you 
that no Man, tho* never fo underftanding, nor 
any Impoftor tho’ ever fo cunning, either for Poli- 
tical Reafons, or otherwife, was capable to pro- 
duce in thofe Times fuch things as we find written 
therein, from whence you may eafily conclude 
who has been the Author of them. 

Let not the Atheifls and Unbelievers conceive a 
Prejudice againft this Work, fince they may learn 
not only from the Title, but from thofe fincere 
Afiurances we hereby give them, that we did not 
write it out of the leaft Hate or Contempt of 
them, but from a hearty Sorrow for their 

c 3 miferable 
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miferable Condition, and only in order to their 
Converfion ; for which Reafon I have commonly 
made them themfelves the Judges of the moft 
part of my Conclulions : I therefore only intreat 
them that they would pafs their Judgment upon 
what is here fubmitted to it, without that deplo- 
rable Refolution taken up by many of thofe who 
call themfelves Strong-Minds , or Free-Thinkers , not 
to acknowledge the Being of a God. 

One of thefe Portions mud be irrefragably true 
(it being impoflible to lay down a Third) either 
that, according to their Opinion, all Things in the 
World are govern’d by Chance , and by necejfary 
Laws, without the Intervention of an Intelligent 
Being, and that the Chrifiian Bible is compofed by 
Cheats and Impoftors , who had no other View but 
their own Advantage ; orelfe, that the Holy Scri- 
ptures are given by a God that Governs the World , 
and who will require an Account from thofe 
Creatures whom he has endued with Reafon, how" 
they have ufed the fame. Let them therefore con- 
(ider how much it imports them not to be miflaken in 
thofe things whereon their eternal Welf are or Mifery 
depends ,* and let them judge whether it be not at leajl 
as true, that they and the World are made by a wife 
God, as that a Clock, or any other ingenious Piece of 
Workmanfhip, does prove the Skill of the Maker. Upon 
all which, if they ferioufly contemplate, they will 
tremble at their own Notions: And fince it is a 
Matter of Fad, and not a meer Speculation that 
is in queftion, and ought to be examined, whe- 
ther it be not necelfary to enquire into the Things 
themfelves, without relying upon naked and 
atheiftical Notions ; ’tis for this End thefe Con- 
templations are written. May the Almighty God, 
who alone can over-rule our Minds and Thoughts, 
enforce thefe and other Proofs, in which the 
whole World abounds! 
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Section I.' The true Difference between Atheifls , 
and thofe that fear GOD. 

T is hardly credible, that there were 
ever any Men, who had not quite 
loft their Underftanding, fo fooliih 
and unreafonable as to deny an Eter- 
nal and Self- exiflent Being, and to main- 
tain that there has been a perfect State oF Inanity 
or Nothingnefij in which there were neither Crea- 
tor or Creatures, for even the moil Famous among 
the Ancients, and Spinofa himfelf among the 
Moderns, tho* they may juftly be ranked with 
the Atheifls, have yet acknowledged an Eternal 
Being. 
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The great Difference therefore between Athetfts , 
and thofe who confefs and fear a God , is not whe- 
ther there be fuch a Being, which from all Eter- 
nity has fubliflcd by himfelf (for that is owned 
by them all, at lead by all that I have ever heard 
of ) but whether this Eternal Being is alfo Wife, 
Powerful , and Merciful ; and whether He has made 
all things according to his own Pleafure, for cer- 
tain Ends and Purpofes, and does continually di- 
rect and govern the fame. 

Itis true indeed, that thofe miferable Wretches 
find themfelves obliged, in fome Manner,, to 
confefs his Power, were it only from their daily 
obferving, with their own Eyes, what great Bo- 
dies are moved in the Heavens with an unfpeak- 
able Swiftnefs; and perhaps alfo, they might own 
his Goodnefs and Mercy , if we allow them to ex- 
plain it in their own Senfe, and to afcribe the 
Goodnefs of this Being only to the happy Qua- 
lities of Things, making ufe therein of their own 
Underftanding, by which they think they are able 
to convert moft Things that occur to them in 
the World to their own Advantage, and to ren- 
der them fubfervient to their own Neceffities 
and Pleafures : But with, great Difficulty will 
they allow, upon their Principles, that this Eter- 
nal Being is Wife, and orders all Things accord- 
ing to his own good Pleafure ,• becaufe fuch a 
Conceffion would be entirely inconfiftent and con- 
tradictory, as well to a meer Chance as to all the 
unknown Laws of Nature and Necejfity. This is alfo 
the only Foundation of their continual Uneafi- 
nefs and Terror ; fince if this Being is Wife, 
and knows that they endeavour blafphemoufly to 
rob him of his Attributes and Perfections, they 
may eafily conclude what will be their Reward 
hereafter. 
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That this was likewife the old Queftion in for- 
mer Ages, may be inferr'd from the Writings of 
Cicero about it ; where the Difputations of the 
Philofophers, by him introduc'd, do not fo much 
turn upon the Exiftence of a God (meaning thereby 
fuch an Eternal Being) as concerning the Nature 
of the Gods. It may therefore feem ftrange, per- 
haps, to thofe who from their Youth upwards 
have been fo happy as always to acknowledge 
and reverence G od, for their Almighty Lord, 
Maker, and Preferver, out of’ a Conviction of 
his adorable Perfe&ions, to hear that there can 
be found a Set of Men, who owning an Eternal 
Being, or the Exiftence of a God, do neverthe- 
lefs confider him as deprived or divefted of the 
above-mention'd Attributes : And yet that both 
the former and latter Times have fwarmed with 
fuch deplorable Genius's, is too well known to fill 
this Book with the Relations of them. We fhall 
therefore fatisfy our felves with acquainting the 
Reader, that the following Contemplations are ex- 
prefly calculated to bring thefe unfortunate Men, 
if it be poflible, to better Thoughts. 

S E c t. II. In order to bring Atheifls to Reafon y it is 

necejfary to inquire into the Caufes and Remedies of 
Atheifm. 

Th at we may therefore take the true Me- 
thods to arrive at this great End, it feems necef- 
fary in the firfl; Place, ferioufly to enquire what 
are the real Caufes that many fall into fuch de- 
plorable and irregular Opinions concerning this 
Tremendous and Eternal Being ; and when we 
have come at the Knowledge thereof, to find 
proper Remedies to prevent the fame. 

But the Reader is defired to take Notice, that 
we do not intend to treat of this Matter in its 

utmoft 
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utmoft Extent ; we (hall fatisfy our felves only 
to colled fuch of the CaufeS of modern Atheifm , 
which we have experimentally obferved to pre- 
vail over the Minds of thefe Impious Difpu- 
ters, and from thence fuggeft fuch Means, as the 
fame Experience, has taught us to apply with 
good Succefs againft this deplorable Evil. 

Sect. HI- 'I he Fir ft Caufe is Inordinate Self- 

Love. 

The firft Caufe therefore, and which moftly 
prevails in the Nature of Men, is ufually the 
Paffton of too extenjive and inordinate Self-Love. 

From hence only it is that Men defire to gra- 
tify their Inclinations, and to be in Subjedion to 
no body ; and if they cannot be exempted alto- 
gether from the latter, they wou’d have it be no 
other kind of Subjedion than what is agreeable 
to their Carnal Appetites. Wherefore, hearing 
that there is a G o d, and that he is Juft and Holy, 
and will be obey’d by them in all Things, and 
will certainly punilh thofe his Creatures that re- 
fufe to acknowledge his Power, they earneftly 
wifti to be entirely freed from it. 

This induces them to turn a deaf Ear to- 
wards all the Convidions of fuch a Being ; and 
forafmuch as their Confciences, in fpight of all 
their Endeavours, will not fuffer them to be eafy, 
they are continually feeking out for Arguments, 
whereby they may perfwade themfelves of the 
contrary ; and fo ftifle the dreadful Remorfes of 
fuch their refilling Confciences. For thefe Rea- 
fons did the blind Heathens afcribe to their Gods, 
Pajfions and Inclinations like thofe which they felt 
in themfelves ; pretending that thofe Gods de- 
lighted in Drunkennefs, Fornication, Adultery , and 
other irregular Aftedions. 

To 
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To look for no farther Proof of what has been 
advanced, let every Man who has been fo unhap- 
py as to hunt for Arguments to darken and blot 
out of his Mind the Knowledge of the Per- 
fections of his Creatbr, retire into himfelf, and 
examine, whether if that which is received by 
Chridians for the Word of God, and in which 
his Will is contained, fhould allow him to aban- 
don himfelf to all his Inclinations in this Life, 
and fhould promife him the Enjoyment of the 
like Pleafures through all Eternity, he would not 
endeavour with as much Zeal and Diligence to 
End out Reafons whereby to convince himfelf, 
and every Man befides, that there is a God , and 
that the Bible is his revealed Word, as he now 
Attempts to make himfelf and others believe that 
the fame is falfe. There is, however, an innate 
Defire in every Man to become happy : Does he 
exped to find this in the Knowledge of a God ? 
then will he extend his Defires that way : But 
perceiving, that by the Acknowledgment of a 
Supreme Holy Being, he would confequently be 
obliged to renounce his finful Pleafures, he will 
wifh that there was nofuch^hing as fuch a God ; 
tho’ he dares not own the fame, lead he fhould 
be found out by others fo'r what he really is, a 
miferable Atheift. 

I appeal for the Truth of what I have here 
faid to thofe Men who have ever lived in thefe 
fad Doubts and Uncertainties, and in the mean 
time followed their Paffions as far as they could, 
without incurring the Punifhment of the Tem- 
poral Magidrate, and without Prejudice of their 
good Name or Edate, but have at lad attained 
to a better Mind. It is not neceffary to produce 
Examples of thofe who after their Converfion 
have openly avow’d the fame, tho* I could eafily 
do it. 
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Sect. IV. 7%e Me am to prevent this inordinate 

Self-Love. 

Now fince this whole Miflake is nothing elfe 
but a Paflion that hurries them away without the 
leaft Foundation or Shadow of Reafon, many of 
this kind of Atheifis are reduced to the right 
Way, when God (who in all thefe Cafes muff be 
acknowledged to be the firft Caufe) lhall pleafe 
to fandify the Means that are ufed thereto ; 
which, befides the Increafe of Years, that often 
calms the impetuous Paffions of Youth, do like- 
wife fometimes confill herein, to wit, that they 
be brought to a right and feriousConfideration of 
the W.fdonty Povcer and Goodnefs of God , which 
undeniably, manifeft themfelves in the Contempla - 
tion of -the Mforld, and the Government of all 
Things in a multifarious Manner, to fuch as are 
not refolved to remain wilfully B.ind ; cfpecially, 
if the corrupt State of themfelves, and of all 
Mankind, and the Vanity of thofe Things up- 
on which they bellow the Name of Pleafure, 
be fet before them in £ proper Light • and efpe- 
cially that unhappy Condition in which all Men 
would find themfelves, if, according to their own 
Opinion, the World were govern’d either by meer 
Chance, or by the Laws of blind Fatality. Fi- 
nally, how dreadful would it be for them in cafe 
their deplorable Notions (for I cannot beftow a 
better Term upon them, fince no body can 
prove them) fhould be entirely falfe. By which 
Confiderations, a lower Value for prefent, and a 
greater Concern for future Things, would be pro- 
duced in their Minds,* which being oppofed to 
their former Paflions, might contribute to extin- 
guilh the fame, and awaken in them fuch ferious 
Thoughts, as fometimes are alone fufficient to 
make them change their Opinions. Sect. 
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S l c t. V. The Second Caufe is inordinate Ambition. 

The fecond Caufe of Atheifm is another Paf- 
fion, confiding in an irregular Ambition, 'which ari- 
fes from the fame Source of Self-love, by which fome y 
having once abandoned them] elves to the Defence offuch 
unfortunate Sentiments , fancy that they ought therefore 
to pafs with other Men for Perfons wijer , and of 
greater Under ft andings ; and fo they bellow upon 
each other the Appellation of Efprits Forts , that 
is to fay Strong- Minds, or Free-Thinkers ; being, as 
it were, defirous to fhew thereby, that they 
are fuch flout and couragious Men, as are not 
to be' terrified with vain Fears and Bugbears 
(as they term it) like the Vulgar and Childifli 
People. 

This is one of the higheft Steps to which 
Atheifm can attain, and indeed it cannot well climb 
higher; becaufe, when it is once arrived to that 
pafs, it does not only flight all Convi&ions, but 
fo long as this Paflion and inordinate Ambition 
continues, compels Men neceflarily to rejeft 
them, and confequently to remain altogether in- 
curable. For whereas the firft fort of Atheifm , 
which is only founded upon the Enjoyment of 
Pleafures, may be filently oppofcd and conquer’d 
as foon as any contrary Arguments begin to make 
an Impreflion, this laft has moreover this Ob- 
ftacle and Hindrance in the removing it, that 
thofe who have once maintain’d it, altho’ they 
fhould change their Mind, are afraid of lofing 
their imaginary Efteem, and the Honour of'a Su- 
perior Wifdom and Knowledge, and of being 
henceforwards accounted by thofe that know 
them, not only Cowardly and Unconfiant, but 
like wife Men of miftaken Judgments : It being 
commonly the way of thefe conceited Strong- 
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minds, or Free-Thinkers, to fpeak coinemptuoully 
of all that fee their own Errors, and have Virtue 
enough to forfake them. Now how powerful the 
Fear of Contempt is over fome Men who have 
a great Conceit of themfelves, we are taught by 
daily Experience in many Cafes; infomuch, that 
this unhappy Sort of Creatures have been often 
obferved to break forth into dreadful Blafphemies, 
only to give a Proof of their greater Knowledge 
and Penetration, and to avoid the fufpicion of 
fpeaking againft their Confciences, and of dilfem- 
bling their juft Fears. 

Sect. VI. Ehe Remedy againft tins Evil. 

I h av e feldom feen any Humane Means 
made ufe of with Efteft againft thofe who will 
not be convinced ; (ince this kind of Atheifm is 
attended, for the moft part, with great Igno- 
rance; and that thofe miferable Wretches who 
are tainted with it, can be feldom brought to 
liften carefully to the Arguments obje&ed againft 
them ; being acuftomed to anfwer the beft and 
ftrongeft Proofs with Contempt and a fcornful 
Smile, not judging them worthy of a better Re- 
turn from their fuperior Underftandings. Yea, 
whatever may be the Occafion of fuch an ex- 
ceflive Hardnefs and Stiflhefs of Heart, it is vi- 
lible that they lie under a dreadful Judgment of 
that God whom they have fo unrighteoufly blaf- 
phemed ; and fo far as one may guefs from Cir- 
cumftances, do often continue fo to the End, un- 
lefs the fame merciful God be pleafed to take 
Pity on them, and make them unconceivable Mi- 
racles of his Grace. 

Among fuch I knew one, who having been 
advifed by a Friend (for he was deaf to all 
ocher kind of Proofs) ferioufly to conftder him- 
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felf, his Soul, and Body, and all that happen’d 
in the World round about him, began to per- 
ceive that it was hardly to be believed, that he 
himfelF, and all befides him, could be made and 
govern’d by any thing but a Being endowed with 
great Wifdom : So that a little while before he 
died, he heartily thanked his Friend for the 
Counfel he had given him, and detefting his for- 
mer wicked Thoughts with a Flood of Tears, 
he continued to his Death to beg Forgivenefs of 
that God, whom all his Life-time he had refu- 
fed to acknowledge; prai(ing,with his laft Breath,, 
the unexpreflible great Mercy of his Divine Ma- 
jefty, who had vouchfafed to look upon fuch an 
abominable Creature (that had deferved nothing 
but his Wrath and Vengeance) with the Eyes of 
Mercy. I have known others of this kind, fome 
of whom have in a harden’d Manner drowned 
themfelves ; others, that have taken Poifon, and 
the reft ended their Lives in the utmoft Defpair 
upon their Sick-Beds. 

Sect. VII. Concerning the Death of Spinofa. 

Upon this Occafion of mentioning the mife- 
rable Deaths of feveral Atheifts, I cannot forbear 
to take Notice of what has been related, and 
with great Truth, as far as I could difcover, 
touching that of Spinofa , that he ended his Life 
in Solitude and great Tranquility, without mani- 
fefting any external Signs of Uneafinefs. This I 
know feem’d ftrange to fome Weak but Pious 
Men, who had either feen or heard of very 
different and moft dreadful Judgments of God 
againft fome that had thus denied him ; and 
the Followers of this fame Spinofa y took 
an occafion from thence to think, that the 
Opinions of their Matter were pot fo unjuftifi- 

able* 
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able. But for the Satisfadfion of the former, 
they ought to be told, that God working with 
Freedom, does not always punifh Sins fo v.fibly 
in this Life ; and as for the latter, if they have 
been converfant in the Writings of that Atheifl, 
they may obferve from thence, that Spinofa is not 
fo much to be looked upon for a learned Difpu- 
tant as for fuch a fort'' of an Atheifl, who with 
or without Convidtion, was refolved fimply to 
adhere to his wicked Opinions ; becaufe, as he 
thought, they would make him pals his Life more 
agreeably. 

I would not have it thought that I fay this of 
him out of Prejudice, but refer to his own Words, 
in his 34th Letter to the Heer van Blyenbergh ; 
where he fays, firft, that he does not underlland 
the Holy Scriptures, and entirely acquiefcesin the 
Suggeltions of his own Underftanding ; and then 
(inftead of proving the Certainty thereof, which 
would have become a true Philofopher to have 
done upon fuch an occafion) he proceeds thus, in 
a very unworthy Manner, to fpeak to fome Body 
that is feeking after Truth And altho what 1 have 
already advanced concerning the natural Under /landing, 
Jhoald appear to be falfe ; yet I am happy , whilfi I en- 
joy my Opinion, and pafs my Life eafily, merrily, and 
pleafantly, without "Tears and Sighs , &c. Now let 
wife Men judge, whether thefe Words fhew a 
Philofopher feeking after Truth, or an obftinate 
Atheijl that will not be convinced, leaft it Ihould 
fpoil his Mirth. It cannot therefore be denied, 
that God may fuflfer a ftubborn Blafphemer to 
fall away fo far, that by perlifting a long time in 
his Errors, he becomes at laft entirely blind, and 
fo remains, till the impending Wrath of God 
(hall open his Eyes. 

It is, moreover, very certain, that to the end 
he might not be disturbed (I mean Spinofa) he 

would 
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would ndt admit of any Difcourfe, whilfl he lay~ 
Upon his Sick and Death-bed, with any Body 
about the State of Men after this Life, and the 
Certainty or Uncertainty of his own Opinions ; 
which alio does not look like the real Convictions 
of a true Philofopher: For tho’ his Judgment 
might be fo weaken’d by the Violence of his 
SicknefSj that he could not well weigh nor an- 
fwer the Reafons and Objections that, were- 
brought againft him to his own Satisfaction, it 
was ne'verthelefs true, upon his Principles^ that he 
would not therefore be the more unhappy after 
his Death ,* but only that he could not have flat- 
ter’d and delighted himfelf with the Honour 
of palling for a a greater Free-thinker than other 
Men. , , , _ 

Lafily, I. may here add, that one of his moft 
particular Friends and Difciples (well known to 
me in my Youth^ who always adhered to his 
Opinions, and maintain’d them, when he durft, 
With great Acutenefs, being a Man of very 
good Parts, lying upon his Sick-bed, and remain- 
ing there in a long Silence and Indolence, in Imi- 
tation of his Mafter, did at laft burit out in 
thefe dreadful Expreffions ; T'hat'he now believed all 
’that he had formerly denied , bat that it was too late 
for him to fope for Mercy. This was . related to 
me, concerning the dreadful End of this Man, 
with all its Circumflances, by a certain learned 
Gentleman, who knew that I having been ac- 
quainted a great many Years with the Opinions 
of that unfortunate Creature, and hearing of his 
Death, Ihould be defirous to be informed of the 
Circumflances thereof. 

Now whether the Followers of Spinofa after 
having well confider’d all that has been faid Con- 
cerning the laft End of their Mafter, have an# 
Grounds for their Indolence and Indifferency, I 
Vo l. I. d leave 
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leave it to themfelves to confider; provided they 
will do it without Paflion and Partiality. 


Sect. VIII. The third Caufe is Ignorance . 

• 

A Third Caufe of thefe deplorable Opinions 
feeras to be, in fome Men, a downright Ignorance. 
Accordingly I have met with fome, who having 
never exercifed their Underftandings in examin- 
ing Matters, have blindly followed their Incli- 
nations in all things, fo far as their Opportuni- 
ties, which were few enough, "would give them 
leave ; and who being asked, what they thought 
of the World , and of its Beginning ? openly de- 
nied that a God had made it. 

I knew one of this fort, who, after having 
abandoned himfelf to Drunkennefs for many 
Years, and paffed his ignorant and brutiffi Life 
in thefe deftru<5tive Notions, died in the fame • 
at leaft it appeared fo to them that attended him 
during his'laft Illnefs, and that related it to me. 

I met alfo with another, that might juftly be 
ranked among the Number of thefe ignorant Per- 
fons, who, tho’ he was outwardly a regular and 
fober Perfon, yet when he was in the Company 
of thofe that were not very averfe to his Opi- 
nions, did not fcruple to fpeak out plainly, and 
to affirm, that every thing was from Nature (this 
was his Expreffion,) fo as it is: And when he was 
prelfed more clofely to explain himfelf, alledged 
no other Reafon, than that it appeared fo to him, 
and that he could not conceive it otherwife ; af- 
fe&ing, at the fame time, under this Darknefs 
and Ignorance, a certain Haughtinefs, as if his 
Underftanding was much fuperior to that 'of 
others. • 
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Sect. IX. Means to prevent this- Evil. 

' M; • ' | I • I r 

Now, for the Converfion of this Sort of 
Atheifisy fince the belt Metaphyseal Arguments 
make no Impreflion on them, forafmuch as they 
do not conceive them, nor will give themfelves 
the Trouble to ftudy them, nothing feems to me 
more ufeful than to fet before them fuch Proofs as 
are only founded in thofe common Experiments, 
obvious to every Man 3 s Sight- and I know, that 
one of this laft Sort, who could not ealily be in- 
duced to difcover any Weaknefs or Doubts in his 
Opinions, w.as thereby obliged to acknowledge, 
that fuch Proofs made him a little unealie. 

Sect. X. The fourth Caufe is too great a Conceit 
oj one 3 's ovjn IVifdom. r 

The Fourth Caufe of Atheifn, as far a$, my 
Obfervations and Experience reach, proceeds 
from a too great Conceit of our own Wifdom , and 
from an implicit admitting that to be Truth which wo 
are wont to deduce from our own Ideas or Notions * 
And fome Men are apt to advance fuch their 
Notions with great Arrogancy,- as well concern- 
ing the Divine Attributes and Properties, as 
about the fmalleft Appearances in the Creatures ; 
In ftiort, they except nothing, and pretend to re- 
duce every thing to an infallible Rule of Poflibi- 
lity and Impoflibility, Truth and Falfhood, Good 
and Evil. 

This is the moll dangerous Kind of all : Eirfl % 
Becaufe they deny every thing that they do not 
conceive ; and therefore all Divine Revelation 
(which is above their Underftanding) is not only 
rejected by them, but ridiculed alfo. Secondly , Be- 
caufe they have the greatefl Opportunity to fupport 
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their Errors with fpecious and plaufible Argu- 
ments, and to evade the Force of thofe Obje- 
ctions that are brought againft them, which they 
immediately make ufe of as foon as their Adver- 
fary commits the lead Overfight or Blunder. 
Thirdly, Becaufe many of them, in their Conver- 
fation, do afl'ume an External Appearance of Mo- 
rality, and other Social Virtues, whereby they 
fometimes acquire a certain Efteem with the Ig- 
norant, which may be of dangerous Confequence ; 
the rather, becaufe divers of them having learned 
the Elements of Euclid , Algebra, and other fpecu- 
lative Parts of the Mathematicks, pafs amongft the 
Unknowing for great Mathematicians ; which Title 
does really no more belong to them, than that of 
a great Philofopher to one that underftands no- 
thing but a little Logick; fince People may be very 
well experienced in thefe Ideal or Notional Sci- 
» er.ces, and yet be Mailers of very little, or no 
Knowledge at all, in Things that actually exift 
and come to pafs. - 

Blit we mull not from hence conclude, that 
fuch noble Studies do of themfelves lead thofe 
miferable Men into fuch erroneous Opinions ; for 
thefe in many Cafes, open the Way to the Difcovery 
of the Wifdom of God in the IVorks of the Creation , 
to which we could not otherwife attain: On the 
contrary, they are exceeding ufeful, unlefs when 
mifapplyM by thefe half-learned Men, who being 
puffed up with a little Knowledge, fancy they 
know every Thing, and defpife all thofe who do 
not juft underftand as much as they themfelves, 
about Lines and Qiiantities , tho* they be much 
wifer, and more judicious in other Kinds of 
Learning. 


Sect. 
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Sect. XI. Spinofa briefly conji, ted. 

Thus we find at prefent, that in order to make 
even Atheiflical Writings to pafs for uncontroverted 
Truths, the Authors thereof have endeavour’d 
to give them the Form of Mathematical Demon- 
ftrations. A remarkable Inftance of which may 
be feen in the Book of Spmofa> which has for that 
Reafon gained fo much Credit with many, of thefe 
unhappy Perfons ; becaufe thofe who do not 
rightly underhand the Mathematicks , judge from 
the External Appearances, that what is laid down 
therein is deduced from juft Mathematical Prin- 
ciples. 

Perhaps we may hereafter find an Opportunity 
more fully to (hew the Miftakes that are there 
advanced under the Name of Demonflrations y when 
we fhall compare ’em with fuch as are truly Ma- 
thematical. , 

To fay a Word or two thereof en pajfant : 

1. There are two Kinds of Obje< 3 :s,abont which 
the Mathematicians do treat or employ thcmfelves, 
viz,. Ideas (imply confidered as fuch, and Ideas of 
Things really^ exifting ; that is, to fpeak more 
clearly. Mathematicians difcourfe either only about 
their Ideas, or elfe about Things that are really 
exifting out of their Ideas. 

2. The firft Manner is feen in the Speculative 
Geometry , fuch as the Elements of Euclid , Algebra , 
&c. where they conceive a Point as i'omethmg 
that has no Parts, a Line without Breadth, &c. 
So likewife they here confider Magnitudes, which 
have more than three Dimenfions, C^c, which 
every Body knows are only certain Ways of our 
Conceptions, having no real Exiften^e out of 
them. 
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3. The fecond Kind of Objed occurs in Aftro- 
nomy , Qpticks , &c. where things are confidered, 
which, befides our Ideas of them, have a real 
Exigence in thcmfelves. 

4 . The Foundation of the Firft, befides Axioms , 
ate Definition .c, in which they deferibe their Ideas, 
without troubling themfelves whether there is 
any thing really exifting that agrees therewith : 
Inftances of which we have juft now given. Ac- 
cordingly it is with them a Truth, that the three 
Angles of a Triangle are equal to two Right ones , and 
wou’d ftill be fo altho’ every thing in the World 
were circular, and that there were not really fuch 
a Thing as a Triangle. 

5. The other way is founded upon Experi- 
ments and Difcoveries, which either they them- 
felves, or, other credible Perfons make of Things 
which are out of their Ideas, and fomething more 
than meer Conceptions. Thus a good Afironomer 
lays down for the Foundation of his Science, that 
which he, or thofe whom he can believe, have 
experimentally difeover’d, namely, that there is 
teally fuch a Thing as a Globe of the Earth t a Sun , 
a vifible Moon, five Planets , fome of which have 
their Satellites , or Bodies circulating about them, 
and a great Number of fix’d Stars ■ but does by 
no means extend his Imagination or Fancy to the 
Suppofition of other Worlds, and other forts of 
Bodies ; as for Inftance, that there are ten Suns, 
a hundred Moons, a thoufand Planets, and a very 
few fixed Stars ; of which imaginary Worlds he 
might neverthelefs bring a great many Proofs, 
which according to the firft Way of arguing, we 
may allow to be Mathematical enough, but when 
adapted to the Things themfelves, would appear 
to be entirely falfe. 

6 . Now thofe that hav$ read and underftood 
Spinofa , are fenfible that he only lays down his 

own 
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own Ideas and Notions for the Foundation of 
every thing, which therefore needs not to be 
farther proved here : From whence it may appear 
to every one, that he applies this manner of dis- 
covering Truths prepofteroufly to Things really 
exifting, of which true Mathematicians never make 
ufe, but only about their own Ideas : wherefore 
the whole Series of fo many Hypothefes and 
pretended Demonflrations in Spinofa’s Book (tho* 
he fhould argue rightly upon thofe Principles of 
which, however, the contrary may be proved in 
many Cafes) do reprefent nothing elfe to us than 
only the Properties of thofe Imaginations or Con- 
ceptions which that unhappy Author had formed 
in himfelf ; nor can any Man thereby conclude 
any thing more from the Things tliemfelves than 
an Aftronomer can do, who advances his own 
Fancies for the true Structure of the Heavens. 

7. So that from this Miftake alone the Weak- 
nefs of all Spinofa’s Arguments appear at one View, 
and how little his Way of Demonftrating agrees 
with that of true Mathematicians. 

I J 1 * » » I 

^ 1 

Sect. XII. The Remedies again ft this Fourth Caufe. 

* * ’ « 

But to return from this Digreffion. Since thefe 
unhappy Philofophers uferibe fo much to their 
own Underflanding,) and do exero their whole 
Strength to oppofe the Weight of all Metaphyfical 
Arguments, tho* they are fupported by ftrong 
Reafons ; the only Way that I have ever feeri ufed 
with Succefs to overthrow their proud Fancies, 
that they can conceive 6very thing," "and to (Hew 
them the Narrownefs of their UnderftandingS 
(which is particularly neceflary to their Conver- 
fion) is this : Let them be brought into a Chymical 
Laboratory , or other Places where People are wonc 
to make Phy Heal’ Experiments, Tuch as* are.mqt 
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commonly known to every Body, and let them be 
asked wlut will be the Relult of fuch, or fuch 
an Operation, purfuant to their own Notions and 
Conceptions? Ip which, if they miftake, and 
Things appear quite contrary to what they ex- 
pected, they can have no Subterfuge or Evafion, 
but will be compelfd to acknowledge, that their 
JJnderftandings have been very little converfant 
upon Objedts really exifting : And in cafe they 
themfelyes are verfed.in natural Experiments, let; 
fhetu be defired to cpnteigpiate, without Preju- 
dice, the Manner how every thing they fee comes 
tp pafs, and to think whether the Power find Wif- 
dom of the Great Creator and Ruler of all Things, 
does not appear as inconteftably in them, as the 
Judgment and Skill qf any Artificer in the Ma- 
chines that fie has invented. 

I 

Sect. XIII. The firfi Steps to Atheifm are Prejudices., 

Besides the above-mention’d four Caufes, 
there do occur to me other Steps or Inducements 
to Atheifm ; which tho* they cannot properly be 
efleem’d Qciufe r 3 a$ tjie former, yet they are ufed 
by many as Steps towards it ; §nd tho* they do 
not always bring Men to deny, yet they do, at 
leaf! tempt them to doubt of the higheft Truths. 

The firft Sort of thefe are our Prejudices , fome 
of which we bring into the World along with us, 
as others proceed from the Slavifhnefs of our Ex- 
ternal Senfes. Thus Men fancy, for Infiance, 
that the Sun is no bigger than a Trencher, oc 
little JDifti, and that its Diftance from us is very, 
fmall : In the fame Manner the Planets appear to. 
us as little contemptible. Things. This being 
deeply imprefifed in our Minds, tempts us to Ipok 
upon the Greatnefs of God, with very fmall Re- 
fpeft or Reverence. ; fine© froj$ fuch Appearances 
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%ve judge there was very little Power neceflary to 
form and govern them ; Whereas, if/ we did 
(as we ought to ao) confider the World in its 
immenfurable Expanfion,. the Sun as 'a Globe of 
Fire, of a moft amazing Bignefs, and the Planets 
as fo many thoufand times bigger than this 
whole Earth, they would excite in us quite 
other Sorts of Conceptions, and make us ftand 
abaflied at the great Power of our adorable Crea- 
tor and Ruler. 

Another Prejudice , which hinders us from ob^ 
ferving the Wifdom of God in the Dire&ion of the 
vifible World, is, that when we cannot fee either 
Bodies or Motions , we are prefently apt to fancy 
that there is nothing either of Body or Motion 
but what we can lee with our own Eyes ; for 
believing that that which is in Reft will always 
remain fo, and that nothingelfeis requifite tocon-r 
tinue it, it feems to us "as if neither Power nor 
Dire<ftion were neceflary thereto; and that Fancy 
infenfibly leads us either to deny altogether, or 
at leaft hardly to acknowledge any Divine Provi- 
dence in thofe Things and Places. Thus do many 
imagine, that in a Chamber, for Inftance, which 
is full of Light and Air, all Things are ftill and 
quiet, and confequently that there is no Want in 
that Place of any Power and Wifdom to preferve 
us from Accidents: But if one were to re-prefene 
to fnch Men the incredible Strength of the Air fur- 
rounding them, and that without the Intervention 
of a Wife and Powerful Being, which continually 
reftrains its refiftlefs Violence by a Counterpoife 
and Ballance of Force, they would be cruflied to 
Pieces in an inftant: And fo if they were made to 
conceive the terrible Motipns of Light, which 
unlefsit were govern’d by certain Laws, by which 
its Rays are feparated and fcatter’d, would, n 
£he Space of a few Minutes, put this whole G;pbe 
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of the Earth in a devouring Conflagration ; who 
could doubt, if he had the lead Spark of Reafon 
in him, that he has not from hence the jufteft 
Caufe imaginable to praife and extol -the Great - 
nefs, Power and IVifdom of a God, who only pre- 
ferves us from all thofe Dangers, and hinders us 
from periftiing in fo miferable a Manner 1 

S'ect. XIV. "The Means to cure Men of thefe 

Prejudices. 

. \ » 

Now in order to be cured of thefe' Prejudices, 
we are taught by what has been already faid, that 
it is neceflary to enquire experimentally into the 
true State and Nature of Things, and afterwards 
to form a right Notion of them from thofe Proofs 
which are drawn from undeniable Experiments, 
and frequently to meditate upon the fame ; this 
will make us, as it were, feel with our Hands 
the Power of the great Ruler of all Things, if 
we do but carefully attend thereto. 

Sect. -XV. 1 The fecond Step , the abfurd or wrong 
Manner of defcribing Nature. 

The fecond Inducement or Inlet to Atheifm 
(tho* upon many Occafions it is in itfelf ufeful 
and neceffary, but by an imprudent Application 
ferves to corrupt Mens Underftandings) is an ab- 
furd and falfe Manner of Philofophifng , or rather of 
In fir u cling any one in the Knowledge of Nature ; un- 
der which Head I refer, in the firft Place, to fuch 
fort of Books as perhaps are not written with an 
evil Defign, but which, however, if you* will 
believe the Authors themfelves, pretend to give 
a true Notion of the whole Frame and Conftru- 
dtion of the World, and of all its vifible and 
invifible Parts without Exception ,* . defcribing* 

after 
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after their Manner, with as much Ailurance as 
if they had been prefent, and were God Al- 
mighty^ Cabinet Council, how he made the 
World, how he put all Things together, and how 
he has produced and continued the Motion there- 
of; and (which I have often been furprized to 
hear from the Mouths of fuch as were otherwife 
Men of good Senfe) even how every thing be- 
tween the Circumference of the ilarry Heavens, 
and the Centre thereof, were made in the Begin- 
ning of the World. 

N o w, if fo be that any Man fhould fall into 
fuch an unhappy Opinion, as to receive for Truth 
all that he finds written in fuch Books, how can 
he do otherwife than believe, that there was no 
more Wifdom requifite to bring this glorious 
Frame of the World into fuch a beautiful Order 
as we fee it, and to continue it in the fame, than 
what the Authors of fuch Books were Mailers of ? 
And how far this m<iy in time miflead a great 
many young and unexperienced Perfons, and di- 
vert them from that Wonder and Reverence 
which is due to the endlefs Wifdom of God, it 
is eafie to imagine, and fome have found by fatal 
Experience. 

Sect. XVI. The Inconveniencies of Deducing every 
Thing from an Hypothefs. 

To this wrong Way of Thinking may be afcri- 
bed the Manner oj Deducing all the Phenomena of Na- 
ture from a certain Hypothefs. Now it will be very 
eafie to fhew, how many Occafionsof falling into 
irreverent Thoughts of God’s All-ruling Provi- 
dence this imaginary manner ofPhilofophifing fur- 
nifhes Men with ; fince fome Underflandings ob- 
ferving that it coils them more Pains to compre- 
hend any notable Mathematical Propcfition, 'or to 

foive 
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folvean Algebraical Queftion, than to reprefent to 
themfelves the Caufes and Operations of all that 
belongs tothe vifible World, upon the Foot of fuch 
an Hypothefis ; the great Work of the whole Crea- 
tion appears to them more ealily to be conceived 
than fome of the Inventions of the Mathematicians.. 
From whence therefore a tacit Confequence is de- 
duced by little and little, that towards the Con- 
ftru&ion and Government of the Heavens and the 
Earth, lefs Wifdom is required than what many 
Pcrfons, whom they look upon to be great Mathe - 
piaticians , are really pofl'efled of ; and this does 
proportionably diminifh the Reverence which 
they ought to have for the Wifdom of their Great 
Creator ; the Lofs of which is oftentimes one 
Stone of Offence^ upon which fome of my Ac- 
quaintance have fird Humbled, and afterwards 
fallen. 

Thofe who have been intangled in fuch a La- 
byrinth, are wont zealoufly to engage themfelves 
yet farther therein, and, againd all the Convi£tion$ 
of contrary Experiments, to fupport their Hypo- 
thefes with all their Might ; perfwading them- 
felycs with a fecret Pleafure, that without be- 
llowing any Trouble or Charges upon Trials, their 
own Hypothefes will ferve them for a true Key 
to open the mod hidden Secrets of Nature: And 
to the end that they may not be brought into any 
Doubtings concerning the fame, from this Ob- 
fervation, that there may be more than one Hypo- 
thefis, from which the fame Effe&s are deducible 
(as is known in Agronomy and other Cafes) many 
of ’em are accudomed to lay down this Maxim, 
'That an Hypothecs may be fafely maintained to be the 
mojl true , becauje is is the mo(l (impls : Which Argu- 
ment is of much the fame Force, as if any one 
feeing a Watch going in a Chamber, pretends to 
have rightly proved, that the fame is moved by a 

IVeight , 
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Weight, and not by a Spring , becaufe the for- 
mer of thefe appears to be the moll plain and 
limple. 

Finally, this Hypothetical Philofophy is fo 
much the more prejudicial, that it necefl’arily 
obliges Men to fancy that they have attained to 
a fundamental Knowledge of even the moll prin- 
cipal Things that occur in Nature ; Cnee every 
one mull expedt to be look’d upon as a compleat 
Fool, in cafe he prefumed to find out an Hypo- 
thecs which was proper to account for Phceno- 
mena wholly unknown to him $ forafmuch as 
any Alteration in the Phenomena mull likewife ne- 
cefl’arily produce Alterations in the Hypothefis ; and 
this cannot be done without occaConing too mean 
an Opinion of the Works of our Great Creator* 
and even of the Creator himfelf. 

To difentangle themfelves out of fuch a La- 
byrinth, more Pains are requilite than a Man 
who has never tried it can perhaps imagine ; 
efpecially, if fuch Perlons be pretty far embarked 
in thefe Studies. Everyone who has had the 
Trial of it, knows how mortifying it is to give 
up an Hypothelis which he has believed and main- 
tained for many Years to be true, upon which he 
has pored and meditated fo many Nights, with 
which he has blotted fo much Paper, and for the 
fake-of it, ran thro’ fo many Books ; and, lallly, 
by the help of which, he fancies to himfelf, that 
he is arrived to the Top of all Wifdom, or at 
leall, that he (hall, foon reach it. He that has a 
mind to fee an Inltance thereof, let him perufe 
the Preface to the Anatomy of the Brain , by the 
Learned Dr. Witiis* 

• c 
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Sect. XVil. The Remedies again ft this Evil. 

■A.' Ms * • 

Now, in order to prevent the being feduced 
by this manner of Philofophifing by Hypothefes 
only, it is firft neceflary, that Men fhould not 
dwell too long upon thofe fpeculative Studies, 
tho J they fhould filently flatter us with the Fruit- 
fulnefs of fuch Hypothefes, and the Reprefenta- 
tion of the Greatnefs of our Underftanding j but 
we fhould give ourfelves up to aftual Experi- 
ments, not enquiring into the Opinions of Men, 
but into the Nature of Things themfelves ; and 
fatisfy ourfelves of the Power and Wifdom of the 
adorable Creator, after a quite different and more 
pofitive Manner, and learn how great is the dif- 
ference^ between knowing any thing Experimentally, 

andguejjing at it Hypothetically. 

- ; ■ ' o 

Sect. XVIII. Another Remedy * 

Another Way whereby we may fecure our 
felves againft the Evil Confequences of thefe kind 
of Studies, is, when we are asked about Things 
of which our Ideas are not fufKciently clear, to 
anfwer calmly, and without blufhing, I know not • 
and by no means pretending by this, or that un- 
certain, or undemonftrated Hypothefis, to give 
an- Account thereof, for fear of lofing the Refpeft 
that belongs to us. This will prevent the natu- 
rally high Conceptions which we have of our own 
Underftanding, from throwing Dull in our Eyes,- 
and it is the true Means to make us think humbly 
of ourfelves, and to contemplate with Wonder 
the Works of our great Creator. ‘ 

I know very well how hard a Thing it is for 
one who has an Opinion of the Fame of his own 
Learning, and who has devoted himfelf to thefe 
• • - Studies, 
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Studies, to be brought to a frank Confefljon, that 
there is Something which -he does not know ; the' rather, 
becaufe this or tha^ Hypothefis may feeija always 
to furnifh him with a Back-door to evade fuch an 
Anfwer. But tho > this be a little (hocking at firft, 
yet the Man who is truly knowing, will Loop 
bring himfelf to confefs, that there is fuch a 
Thing as an Eruditum Nefcire } or a Learned Ig- 
norance, viz., in fuch a one, who 'knowing at 
firft what Great Men 'have pronounced about a 
certain Thing, yet can (hew experimentally, that 
their Opinions are not to be received for Truth; 
and being himfelf asked about it, confefles his 
Ignorance without Relu&ancy. This will by no 
means leflen the Efteeni. which he has acquired 
by his Learning in the’ Opinion of wife Men; 
and yet will produce this Fruit, that quite diffe- 
rent from many unhappy Atheifts, who, fall into 
Error, thro* a Conceit of knowing all Things, 
he will acknowledge, that the Wifdojn of God, 
as it (hines out in the Phcenomena of tfje' \Vorld, 
does far furpafs his own, weak Und^rftaqfling. 

Sect. XIX. The XJfe of Hypotheses. 

W e would not, however, that Men (liould be- 
lieve from hence, that we reject all Hypothefes 
as quite unneceffary • fince, if they be properly 
ufed, they are of great Service in many Cafes ; 
not only becaufe they reduce the Thoughts of an 
Enqiiirer into a more regular Comp'afs,and hinder 
them from rambling out too far; but chiefly, be- 
caufe they are of a particular Advantage in di- 
recting the Judgments of young People, and fet- 
ting them a Pattern how they may afterwards 
Difcourfe and Argue from Experiments ; provided 
it be done with (uch Prudence and Caution as 
may lead them to make a juft DiftinCtion between. 

the 
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the one and the other : Wherefore, it is com- 
mendable enough in thofe Perfons whofe Defign 
and Duty requires them to Hired Youth in the 
Courfe Of their Studies. 

before I proceed to any thing elfe, I can’t 
forbear adding in this Place, that in reading the 
Works of thofe Philosophers' who pretend not 
only to defcribe the great Univerfe , even to the 
fmalleft Parts of it, with fo much Afluranee, but 
do likewile undertake to account for, and make 
known to the World the Original and Principle 
of all Things, I have often thought, . that if 
thofe Gentlemen had not had more and better 
Opportunities of difcovering hbw a Human 
Creature is born or produced than how the 
Univerfe or this Globe of the Earth are made ; 
what Strange and abfuird Hypothefes woul4 
they have advanced upon this Subject j and 
without Succeeding or guefling right in any one 
of their numerous Schemes , notwithstanding 
that every one might perhaps be Supported by 
as many and as good Reafons as any of thofe 
concerning the Univerfe, which have no Foun- 
dation but in the Fancy of thefe PhilofOphers : 
Not to mention, that if the real Manner of the 
Formation of a Human Creature, as far as it can 
be known, were laid open to thefe Philofophers, 
without doubt Some of ’em would tell us, that 
they could have discover’d a more Ample, and 
consequently a more probable Hypothefis there- 
of : And others would imagine that they could 
eafily prove that the true Manner of Such a 
Formation ought by no means to be admitted ; 
namely, that the Foetus can live, like a Fifii in 
Water, nine Months in its Mother’s Womb; 
for they can demonstrate by unconteftabie Ex- 
perience, that nobody can lite fo many Minutes 
under Water. They who pleafe to refled upon 

thefe 
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thefe Matters with us, may judge from thence 
how little Dependance there is on meer, tho* 
ingenious and plaufible, Hypothefes. 

Slot. XX. A Third Inducement to Atheifm 3 to 
admit of no Final Caufes. 

I Do not know whether I fhould not lay 
down this for another Step or Inducement to 
Atbe/fm, viz,, the Maxim that fome have taken 
up and maintained. That in PhilofophiJing 3 no Notice 
is to be taken of previous Defigns or final Caufes. 

I do not here blame thofe Philofophers who 
affirm, that in the Study of Nature, where Men 
enquire how every thing 7, ABs , and Moves , the 
Contemplation of Final Caufes have properly no 
Place ; and I readily agree, that when one is 
ask\i. How does fuch a Thing happen ? it is ab * 
furd to anfwer. That it happens for fuch an End 
or Purpofe. But this is nevertheless true, that 
if fuch a Rule be admitted without any Re- 
RritSions, it may ferve to miflead Men into a 
raw Conception, that all Things are made with- 
out a View or Defign, and that meer Chance , or 
unknown Caufes , take place in the World : Yea, 
the Queftion, Why any thing happens ? or, To what 
End it is ferviceable ? ought not to be entirely 
banifhed out of Philofophy , as unworthy of 
great Understandings ; tho’ we ffiould allow, at 
the fame time, that it does not properly belong 
to that Part of Phyficks which contemplates the 
operating Caufes. This, I believe, every body 
will grant, who having enquired into Natural 
Things, has, with Pleafure, fee n the Ufes there- 
of, and the Service which they render both to 
the World, and to Men. 

Vol. I. e * It 
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It is true, indeed, that in the Modern Philo- 
sophy, this is not taught abftra&ly from other 
Things ; but as in Pneumatics , the Properties of 
Spirits ; in Phyjics , thofe of Bodies ; in Me - 
chunks , the Laws of Motion ; in Afironomy , the 
Properties of the Heavenly Bodies ; in Optics, 
thofe of Light and Viiion are handled; _fo it 
occurs to me, and I think not without Reafon, 
(if one fhould treat exprefly about the Defigtis 
and wife Ends of the Creator, and fhew the fame 
from the State of Things, and from their Ufes) 
that a Scopology , or Study oj Ends , would prove 
one of the mod exalted Parts of Philofophy, and 
might contribute, not only to convince many 
(who otherwife forget God) of their Obliga- 
tions, and juft Gratitude to their Great Maker ; 
but likewife to render Famous to all Pofterity, 
fuch as have been diligent and fuccefsful in dis- 
covering new Ufes of Things, tho' .the Things 
themfelves have been known long before. Thus 
we fee, that Harvey , in the Difcovery of the Cir- 
culation of the Blood , found out a Ufe that was 
never before known, of the Heart , Veins, and 
Arteries ; fo did Malpighi , of feveral of the Parts 
of Animals and Plants ; fo did Borelli , of the In- 
(iruments of Motions ; whereby they have all of 
them render'd their Names honourable to future 
Generations. 

f 

Sect. XXI. The Remedies againfl tins wrong 

Notion- 

» 

How much the Experimental Examination 
of the Creatures is ufeful to avoid the Evil Con- 
fequences of fuch ralh Principles, the nice and 
exadt Enquirers in this Age have fhewn us; efpe- 
cially the Anatomifts, who are wont, to all the 
Defcriptions they have given us of Bodies, ex- 

prefly 
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prefly to fubjoin the Ends and Dejigns for which 
they are lb compofed, together with their Ufes • 
and very often expatiate from thence, upon the 
Prai fes of the and Goodntfs of that Being 

which has formed them ; of which the above- 
mention’d laudable Gentlemen, Harvey , Malpighi , 
Borelli , and a great Number more, are illuflrious 
Examples. 

Sect. XXII. The Fourth Inducement is Disputes. 

The Fourth Inducement, whidh indeed does 
not of itfelf always beget Atheifm, but yet infen- 
fibly leads to it, and even hinders Men from be- 
ing convinced of the moll: Fundamental and Di- 
vine Truths, is thofe numerous Difputes that are 
ftarted concerning them, and of which there is 
never any end. 

This need not be proved to thofe that are ac- 
quainted with the Divifions among the Ancient 
and Modern Philofophers, who tho 5 they join 
perhaps on all hands, to defend the Being and 
Attributes of a God again ft Atheifts y yet do not 
agree in (but frequently rejedt) the Arguments., 
brought by one another to prove the fame. By 
fuch continual Differences, (efpecially if Paflion 
and ill Language be mix 3 d therewith) Men that 
are not fettled in their Principles, are rendered 
yet more unftable and doubting ; and there is too 
great a Haadle given to fuch as deny a God, to 
maintain, with Tome kind of Probability, that all 
that has been faid and believed concerning Him, 
is not attended with fo much Certainty as it 
ought. 
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Sec t. XXIII. Means to prevent the fame . 

Now to the end that we {hould not be fub- 
je<5t to thofe Difputes, and that a total Stop may 
be put to them, we fhall here propofe a Means, 
which we hope may feem proper for that pur- 
pofe ; which is ferioufly to fet about enquiring, 
wherein the juft Chara&eriftick, or Mark of the 
Truth or Falfity of a Proportion or Enunciation , 
confifts : For if People did but agree in this one 
Thing, they might, without any farther Caviling 
or Difputing, judge with Certainty of a Propo- 
fition, in cafe it was accompanied with the 
right Marks of Truth, that it was True; and 
if it had the contrary Marks, they might pro- 
nounce it Falfe ; and again, if thofe Marks were 
obfcure on both Sides, they would declare it 
doubtful and uncertain. 

But fince it is more to be wifh’d than expe<ft- 
ed, that the Difagreement among Philofophers, 
about the Charafterifticks of Truth, will ever 
be entirely laid afide ; the beft way that I can 
think of to avoid, and put an end to Difputes, is 
to make ufe of fuch Proofs of the Truth or Fal- 
fity of a Propofition, that have their Foundation, 
not fo much in Arguments, as in undeniable Ex- 
periments, as often as it can be done. 

Men muft be well confirmed in what has been 
here laid down, fince we have a clear Proof 
thereof in our Modern Phyficks ; it being known 
to every one, at leaft allowed by the moft Learn- 
ed, that in order to be affured of the Truth of 
a Pofition in this Science, the fame muft be de- 
monftrated by Experiments; and it has been 
found, that the greateft Men of this laft Age 
have allowed Experiments to be the only Cha- 
ra&erifticks of Truth, and that an end has been 

put 
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put by them to many Difputes, and that very few 
new ones have arifen in Natural Philofophy,which 
have not thereby been quaftied almoft as foon as 
they appeared. Thus all the Debates, Whether 
the Blood circulates or not? Whether Water rifes 
in a Pump by the Prefture of the Air, or not ? 
Whether Nature can fuffer a Vacuum , or empty 
Space, or not ? and a great many others, about 
which Men have fo long wrangled, are now en- 
tirely removed by unanfwerabie Experiments ; 
and the Truth of the former, and confequently 
the Falfity of the latter, are proved even by O- 
cular Demonftration : And fince the Motion, or 
Reft, of the Sun, has not yet been determined by 
any Experimental Proofs the raoft famous Aftro- 
nomers have yet made, that muft be rank’d 
among thofe Things that are to be accounted un- 
certain : But of this we fliall treat more largely 
when we come to the Contemplation of Unknown 
or Undif cover’d 'Things . 

Sect. XXIV. The Ahufe of Academical Difputes . 

B e f o r e I quit the Subject of Difputes, I find 
myfelf obliged to reprefent, with great Sub- 
miflion, to thofe Gentlemen in whofe Power it is 
to reform thofe Abufes, (in cafe this Book fhould 
ever have the Honour to be perufed by them) 
fomething that may prevent the fame ; for tho’ 
Difputes may have been at firft eftablifhed and 
made ufe of in fome Univerfities with a good 
View, and for whetting the Underftanding ; yet 
they have given occafion to many to cavil about- 
the mod weighty Truths; infomuch, that you 
fhall often hear them in publick Difputes, argu- 
ing with as little Refped: and Humility about 
the Being of a God , as concerning the vaineft and 
mod frivolous Entia Rationis , or Chymera’s of the 
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Brain ; and you {hall fee them indifferently main- 
taining a 1 hejis of the Great God oj Heaven a\d 
Earth , and immediately after difcourfing of a 
Vclcunm, or of imaginary Space ; and without any 
diftinCtion of Reverence in the one Cafe or in the 
other. This infcnfibly engages them in a fad Cu- 
ffom of vainly ufing the tremendous Name of 
God very frequently, and without the leaf! De- 
votion, and of making that molt fuprcme and ado- 
rable Being, which ought not to be thought of, 
much lefs named without Emotion, the Object 
of their wanton Speculations. What Evils this 
has been the occasion of in fome, is very obvious 
to thofe who have experimented how much that 
Natural Contempt, which they feel in their Hearts 
(without Reafon indeed) for Divine Things, has 
been thereby increafed. 

X leave it to thofe Gentlemen to whom the Su- 
perintendency over the Univerfities is intruded, to 
find out Means, according to their great Wifdom, 
for obviating thefe Abufes; only, humbly offer- 
ing it to their Confideration, whether the Weight 
of this great Affair, does not loudly call for an 
Anfwer to the following Queftions : Firfi, Whe- 
ther it fhould not be forbid henceforwards, that 
the Name and Attributes of the moft adorable 
Deity , fhould be made life of only as Means for 
exercifing young Underftandings, and furni fil- 
ing Matters for Difpute,-"With which Philosophy 
does, befides this, fufficiently abound. Secondly , 
That thofe Truths, concerning Go'd and his Per- 
fections, in the Metaphyjicks and Doclrine of Spirits , 
wherewith Youth are to be inflrufted, be not any 
longer handled in Publick Deputations, but in 
Private Affemblies only, and (as it is the Cuftom 
in Divinity) after having poured out a Prayer to 
Goo, with that becoming Humility and Reve- 
rence which i? due to the Great Lord of all 

Things j 
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Things; the rather,becaufemoft commonly young 
People only (who are of an Age in which the Judg- 
ments are moftealiiy by a lie cl or corrupted, and the 
Paflions do mod prevail) are the Hearers of thefe 
Lectures and Deputations. By fuch Means we 
might begin to hope, that the Danger which 
arifes from this difrcfpcdtful manner of Difputing, 
may be hinder’d from taking Root in young 
Minds ; and that every body might be convinced 
by the pious Examples of the Academical Teach- 
ers, and reverend handling of thefe Matters, that 
Learned Men dolikewife fear God; the contra- 
17 to which is maintain’d by many Atheifis , and 
is one Method whereby they (tide the Remorfes 
of their own Confcience. 

Sect. XXV. The Fifth Inducement, Inattention or 

Heedlefnefs. 

Besides what has been already faid, there is 
ft ill fomething more, which indeed does not carry 
Men into compleat Atheifm , and yet does very 
much contribute to hinder them from difeovering 
God in his Works ; infomuch, that many People 
do, upon that Account, pafs their Lives without 
obferving, at lead without being convinced, of 
thefe weighty Matters ; and that is a Natural 
Sloth and Carelefnefs , or 'want of confidering , with pro- 
per Attention , thofe Things in which the PerfeElions of 
the Creator Jhine out fo brightly. We are all defirous 
to fatisfy ourCuriofity, and therefore we earneftly 
contemplate, and oftentimes enquire into the 
Caufes of all thofe things which we take for Won- 
ders ; becaufe the Manner in which they happen 
is unknown to us. If Comets or Parhelia appear, 
if the Sun or Moon happen to be eclipfed, how 
eagerly are th.ey obferved both by Learned and 
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Unlearned Men ; and yet we daily fee the Sun 
rife, and the Moon and Stars (hewing them- 
felves; the Earth and Trees cover'd with Flowers 
and Fruits ; Humane Creatures and Bealls pro- 
creating, and a thoufand other Wonders, and re- 
main very indifferent towards them all, without 
dwelling long enough upon the fame, and ob- 
ferving them with that Care and Judgment we 
ought, or turning our Thoughts towards the firft 
Caufe and Author of all. 

Methinks one- might conclude, that the fre- 
quently repeated View of fuch Things, each of 
which alone are wonderful in themfelves, fhould 
make fo much the flronger Impreflion upon our 
Minds; and yet moft commonly we experience 
the contrary. That this fhould obtain in igno- 
rant People, is not fo flrange ; but it is much to 
be lamented, that fuch a Heedlefnefs fhould many 
times be found in thofe, who do not want for 
good Underftanding, and who are defirous to 
pafs for Philofophers. One might likewife allow 
it in fuch as are not much accuftomed to value 
or {hew any Refpeft for the Knowledge of a 
God, or the true Caufe of all Things ; but that 
others fhould be fo carelefs in this matter, who 
are fo well convinced of the Importance of this 
Enquiry, that it does not fuffer them to be filent, 
but upon the lead Occafion do continually argue 
for it, (infomuch that I have not been able to 
difcover the Doubts in which they were, or had 
been) is a thing that mud needs appear unac- 
countable to every body. 

The Reader will not difpute the Truth of 
what I have here advanced, when I tell him, that 
I have been perfonally acquainted with fome Men, 
who were formerly thus hcedlefs, and altogether 
infenfible of the Works of the Great Creator ; 
(>ut being afterwards brought to a more due At- 
tention, 
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tention, were aftonifhed at themfelves, that thofe 
very Things which a Wife Maker and Powerful 
Ruler did, as it were, caufe them to feel with 
their Hands, which had been known to them fo 
long before, which they had frequently meditated 
upon in their Studies, which they had read in the 
Works of other Men, and had often difcourfed 
of them with others ; fhould not have carried 
their Thoughts up to a God, nor caufed them 
to feel in themfelves the leaft Convi&ion of his 
Being. 

If Cuftom be the occafion thereof, which, be- 
caufe we daily fee fo many Wonders, makes us re- 
ceive them without any lmpreffion; one can only 
fay, that it is by fuch a Cuftom we become quite 
Blind, and wholly Infenlible. 

Sect. XXVI. Means to prevent fuch Inattention. 

The only Natural Means that I ever found 
effectual to render us more attentive to every 
Thing, is frequently to apply our felves to new 
Difcoveries and Experiments, which appearing 
to us upon every Efiay, to be New and Uncom- 
mon, do give us an occafion of obferving with 
Aftonifhment the Wifdom , Power and Goodnefs of 
Him that orders all Things after fuch a manner ; 
efpecially, if we endeavour to wean our felves 
(which is here abfolutely necefi'ary) from this our 
natural Sloth, and continually join our Experi- 
ments, with thefe Obervations. 

This is not the Place to take notice of another 
and true Caufe of our Blindnefs, which, in this 
refped, is fo great as to hinder us from feeing the 
Perfe&ions of G o d in the Works of the Creation, 
tho’ they be daiiy before our Eyes; to wit, the 
univerfal Corruption of Mankind ; becaufe this is 
pnly tp fc>e remedied by Prayers, and by the 

Grace 
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Grace of God itfelf, but no ways by natural 
Means, which is what we are here chiefly con- 
cerned about. 

Sect. XXVII. Why we only make ufe of Proofs 
drawn from Natural Pbilofopby. 

Fro m all that has been already faid, it may be 
inferred, that the exact and experimental Oofer- 
tions of what we fee in the World, is a demon- 
ftrative Means, not only to obviate fo many 
Caufes and Inducements to Atheifm , but likewife 
to attain to the Knowledge of a God and his 
Perfections by his Works : and let no Man think 
it ftrange, that in the following Difcourfes I 
make ufe of this Method, and not of other kind 
of Arguments, which are commonly called Me- 
tapbyfical . 

The Reafons that led me thereto are thefe : 

Fir fly Becaufe many learned Perfons have un- 
anfwerably confuted the Atheifls after a Metaphy- 
fical Manner; that is, fuch a one as is built 
upon Rcafoning : The Proofs therefore, of this 
Kind, may be found in great abundance in their 
Writings. 

Secondly , Becaufe Experience and Converfation 
with fomc of thefe unhappy Philofophers, has 
taught me. that the Contemplations of God’s 
Works, when one could bring ’em thereto, has 
induced fome among them to alter their Senti- 
ments, who for many Years had withftood other 
Proofs ; becaufe the Subtlenefs of their Under- 
ftanding feemed to furnifh them always with a 
Handle to difpute again ft Metapkyftcal Arguments, • 
and fo left them ftill diffatisfied. 

Finally , This Method will be allowed to be 
convincing, if not by finifli’d Atheifts, yet at 
leaft by unfettled and wavering Minds, who are 

not 
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not arrived at that Perfection of Wickednefs, as 
to deny the Divinity of the Holy Scriptures ; 
becaule God himfelf has not thought fit to 
make life in his Word of artfully invented Phi- 
lofophical Argumentations, and fuch as required 
more refin’d Judgments to underftand, in order 
to prove his adorable Attributes ; but does for 
the mod part convince Men by his Works after 
this plain and fimple manner, which is obvious 
to all, thus manifefting his Love and Mercy to 
us ; fince that notwithftanding the acuteft Phi- 
lofophers are forced to confefs in many Events, 
that they have advanced but a very little Way 
in the Knowledge of his wonderful Works, and 
(hall never be able to fathom many of them; 
yet they are fo adapted to every body’s, and 
even to the weakeft Minds, that we need only 
open, and lift up our Eyes, to be irrefragably 
convinced that there is a wife Maker and Ruler 
of all Things, without any farther Help of Hu- 
mane Wifdom or Philofophy. 

Sect. XXVIII. Becaufe GOD is pleafed to make 
ufe of this Way in his Holy Word. 

The Word of God does likewife give Tefti- 
mony to this fame Method in many Places of it. 
Thus we fee St. Paul makes ufe of the Creatures 
for a Demonftration of God’s Eternal Exidence; 
Rom. i. 20. 'The invifible Things of him , from the 
Creation of the World , are clearly feen y being under- 
ftood by the Things that are made , even his Eternal 

I Power and Godhead. 

In the fame manner David relating the Works 
of G o d in a mod fublime and pathetical Strain, 
in feveral Verfes of the 104th Pfalm } proves from 
thence his great Wifdom, ver. 24. O Lord , how 

manifold 
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manifold are thy Works ! in Wfdom hajl thou made 
them all. , 

Thus the G o d of Heaven does not command 
us to feek for Arguments from the Depths of Phi- 
losophy, in order to fee his Power, but only to 
turn our Eyes towards his Works : Jfaiah xi. 26 . 
Lift up your Eyes on high , and behold who hath 
created thefe 'Things that bringeth out their Hoft by 
Number ; he calleth them all by Names , by the Great- 
nefs of his Might , for that he is flrong in Power not one 
faileth. 

His Mercies are alfo fhewn from his Aftions in 
the 107th Pfalm. We likewife fee the Almighty 
himfelf in the Book of fob. Chap, xxxviij, xxxix, 
xl, & xlj. making ufe.ot Proofs taken only from 
his Works ; exhorting us, in many Places of his 
Holy Word, after the moft earned Manner, thus 
to contemplate his Perfe&ions in his Works. 
Thus we hear the Holy Ghoft in the 107th Pfal. j 
ver 43. after having given a circumftantial Rela- 
tion of the A&ions of God, finally making this 
Conclufion : Who is wife and will obferve thofe things ? 
Even they fall underfland the Loving-kindnefs of the 
Lord. 

From whence it plainly appears, that towards 
fuch wife underftanding, no feigned Hypothefes, 
but an Obfervation of Things themfelves, which 
can only be made by Experiments, is required ; for 
which Reafon Men are wont even to this Time 
to beftow the Latin Term of Obfervations upon 
what we find out by Experience. 

And fo great a Strefs is laid upon this Exhor- 
tation of knowing G o d by his Works, that thofe 
who do not fludy them after that Manner, are 
pronounced Foolifh, and void of Underftanding ; 
Pfal. xcij. 5, 6. O Lord how great are thy Works ? 
and thy Thoughts are very deep : a brutifh Man knoweth 
not, neither doth a Fool underfland this ; for which 

Reafon, 


The PREFACE. xlv 

Reafon, the not enquiring int<$ the fame, is by the 
Spirit of God reckoned among the Caufes of A- 
theifm ; Phil. x. 4. The Wicked, thro the Pride of bis 
Countenance , will not feek after God : God is not in all 
bis ! Thoughts . 

Sect. XXIX. The General Proof or Demonjlration 

of a G 0 D. 

After having fully comprehended all the fore- 1 - 
going, we might now have proceeded to the Con- 
templations of the World, and the Perfections of 
God, in the Compofition, Parts and Motions 
thereof, were it not that what follows may yet 
feem to require, that we Ihould previoufly Ihew 
after what Manner, from the vifible World, and 
that which we fee pafs therein, a Proof may be 
formed upon which we may rely and be allured,' 
Firfi, That there is a God, that is to fay, a 
Wife, Powerful and Gracious Maker and Dire- 
ctor of all Things ; And, Secondly , That the Bible 
(his revealed Word) is of a Supernatural and Di- 
vine Origin. 

As to the Manner of demonftrating the Firrt, 
I fhall, without entering into deep Speculations, 
like fome Philofophers, ferioufly entreat every one, 
that with a compofed Mind, and diverting him- 
felf of his Partions and Prejudices, he would lilent- 
ly fet down, and ferioufly conlider, Firfi , in cafe 
he Ihould fee that, 

1. Not one, but a great many, 

2. And various or different 

3. Things entirely ignorant, or unknowing of 
all, and even of themfelves roo : 

4. Each of them frequently after a particular 
Manner, 

5. However always unchangeably, and obferv- 
ing the fame Rule • 


6 . Do 
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6 . Do ad and mOve not once, but upon many 
Occafions and Times; 

7. And not one of all them able to impart fuch 
Motion to itfelf ; 

8. Nor unlefs they thus come together of them- 
felves, can produce one fingleEffeft without their 
own Knowledge: 

9. In the Production of which EffeCt or Thing, 
if fome few Circumftances oniy, or oftentimes but 
one tingle one were wanting, it could not either 
be produced at ail, or at lead not in its due Per- 
fection ; 

10. Altho 7 that fame Eft’eCt fhould in itfelf be 
of great Ufe and Service, and fometimes of the 
utmoft Importance : 

Could he imagine otherwife, than that all thefe 
things are formed to that End, and brought to- 
gether with that Defign, to work fuch an EffeCt 
as we obferve to be produced by them? 

And, Secondly , 

Suppofmg this fil'd to be true, fince thefe things 
are in themfelves ignorant and unknowing of all 
that paffes ; whether every body mud not agree, 
that they are all produced, and made to concur 
by a wife and underdanding Agent, who had 
fuch an End and Defign in his View ? And 
whether any one can perfwade himfelf that meer 
Chance, and unknowing Laws of Nature, or other 
Caufes ignorantly co-operating, could have Place 
herein, and could have directed and governed 
thefe things in all their Circumdances and Mo- 
tions for fuch a Purpofe ? 

That this may be {hewn after a more plain and 
not lefs certain manner, let us apply to fome par- 
ticular thing what has been jud now advanced in 
general, and as it were in an abdraCted manner ; 
and let us fuppofe that in the middle of a handy 
Down, or in a defart and folitary Place, where 
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few People are ufed to pafs, any one fhould find 
a Watch, fhewing the Hours, Minutes, and Days 
of the Months i and having examined the fame, 
fhould perceive fo many different Wheels, nicely 
adapted by their Teeth to each other, and that 
one of them could not move without moving the 
reft of the whole Machine ; and fhould farther 
obferve, that thofe Wheels are made of Brafs , in 
order to keep them from Ruft ; that the Spring 
is of Steel , no other Metal being fo proper for that 
Purpofe ; that over the Hand there is placed a 
clear Glafs^ in the Space of which, if there were - 
any other but a tranfparent Matter, he muff; be at 
the Pains of opening it every time to look upon 
the H^nd : Befides ail which, he might difeover 
in it a Hole, and exactly oppofite thereto a little 
fquare Pin : Pie would likewife fee hanging to 
this fame Watch a little Key compofed of two 
Pieces, making a right Angle together ; at the 
End of each of which there was a fquare Hole 
fo order'd, that one of them was exadtly adapted 
to the little Pin in the faid Hole ; which being 
applied thereto, a Chain would be wound up, 
and a Spring bent, by which means the Machine 
would be continued in Motion, which otherwife 
would be in an entire Reft : He might alfo find, 
that the other fquare Cavity, at the End. of the 
little Key, was adapted to another Pin or Inftru- 
ment, which being turned this way or that, makes 
the Hand move fafter or flower. At the other 
End of this little Key there would be a flat Han- 
dle, which being moveable therein, might give 
him the Conveniency, that in the winding it up 
he fhould not be obliged to take hold of it at eve- 
ry Turn of his Fingers- 

Laftly, He would perceive, that if there were 
any Defedl either in the Wheels, Spring, or any 
other Parts of the Watch ; or if they had been 

put 
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put together after any other Manner, the whole 
Watch would have been entirely ufelefs. 

Now the Queftion is, in order to form a kind 
of Demonftration from hence, Firfi , Whether 
any Body can imagine, that fuch a Watch among 
other Purpofes, to which it might perhaps be fer- 
viceable, was not likewife made for this End, that 
it fhould (hew the Hours, Minutes, and Day 
of the Month. Secondly , Whether he fbould 
make the lead Scruple to admit it for a Truth, 
that fuch a Machine was made and put together 
by an underflanding Artificer for this very Pur- 
pofe, who when he made it himfelf, knew that, 
and to what End he had made it. 

And ‘Thirdly , Whether it be poflible that^he can 
perfwade himfelf that this Watch, with all belong- 
ing to it, the Nicenefs of its Make, Figure of fo 
many Parts, and other Contrivances for {hewing 
the Time, could have acquired its Being and 
Form by meer Chance only, which operated in- 
differently one way or another, and without any 
certain Rule or Direction ? 

Or otherwife, whether he could expedt to pafs 
for a Man of Senfe and Underflanding, if having 
found this Watch in a folitary Place, he fhould pre- 
tend to believe that it was not made by a skilful 
Workman, nor that its Parts were put together 
with Judgment; but that there was a certain igno- 
rant, and yet neceflary Law of Nature prevailing in 
the World, that had brought into a regular Method 
all the Parts, of which this Watch confided, and 
had adapted each of them to the Ufe of {hewing 
the Time of the Day ; and efpecially that fuch a 
Law of Nature was not only ignorant and unfen- 
fibie of all that it did, or brought to pafs, but 
likewife, that no Being, endued with any Wifdom 
or Underflanding, had eflablifhed and produced 
this Law at the Beginning, or in the lead contri- 
buted 
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buted to the making the feveral Parts that com* 
pofed a Machine proper to Ihew the Hours- 
Once again, I befeech every one who thinks 
that he is at all concerned to know whether there 
be a Go d j that he would in his Retirement feri- 
eufly ask himfelf thefe Queftions ; and confider 
how a Man, diverted of Paflion and Prejudice* 
would and ought to anfwer thenu 

We have dwelt the longer upon this Subje<rt, 
becaufe, when the Reader fliall obferve us to 
fpeak, in the following Treatife, of Occult Caufes± 
Unintelligible Fatality , Ignorant Laws of Nature , &c. he 
may always bear in mind, that we thereby mean 
fuch as we have been defcribing, namely, whac 
have no kind of Knowledge in themfelves (which 
every one will readily allow) but likewife fuch as 
have acquired their Original, and difcharge all 
their Fundions and Operations, without any wife 
Direction ; which, as we have fhewn before, is 
the principal Difference between an unhappy A- 
theift, and thofe who Own, Love, and Fear a 
God, that he has not only created all things ac- 
cording to his Pleafure, but does with the fame 
Pleafure and Freedom preferve and govern 
them. 

What has been faid above, concerning a Watch 9 
is not lefs applicable to all other artificial Works ; 
It will be therefore unneceffary to alledge any far- 
ther Examples of Mills , Ships , Sluices , Houfes , 
Paintings , &c. In all which, the Wifdom and Un- 
derrtanding of the Maker does equaliy appear. 

Now that Our COnfent may not be fufpended 
by thefe Evafions, namely, that thefe are no Ma- 
thematical Proofs (for befides that it would be 
cafy to trace the external Manner of a Mathe- 
matical DemonftratiOn herein ; let any Mathe- 
matician, not excepting the very beft, ferioufly 
refleft upon the Structure of a Clock, upon the 
_V0 l, L £ Frame 
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Frame of the Stadt-koufe at Amjlerdam , or thoufand 
other Artificial Works ; and if he do well and 
thoroughly comprehend the Relation which all 
the Parts bear to each other, and the Service 
they thereby render to Mankind, and at the 
fame time confiders that nothing of that whereof 
they are compofed, is endow’d with the leaft 
Knowledge or Judgment) letfuchaMan, I fay, 
fincerely declare, whether he be not as fully and 
ftrongly convinced, that they are not made or 
produced by Meer Chance , or Ignorant Caufes , but 
by Skilful Workmen , ArchiteBs , and Engineers , as 
he is of any Proportion in Euclid . Yea, in cafe 
he were obliged to flake his Life againfl the faid 
Stadt-houfe y or the Value thereof (between which 
there is otherwife no comparifon) and to fay 
which was truefl, that this Stadt-houfe was built 
by Chance , and had acquired all its Parts and Pro* 
portions without any wife Direction ; or that 
it was made by an able ArchiteB, with a view of 
becoming ufeful to Mankind ; would he make 
any Scruple, think you, to declare for the 
latter ? 

Finally , We may apply all that has been faid 
above to demonflrate, that there is fuch a Wife, 
Mighty, and Merciful Being as God, in cafe 
we can make appear with as great (not to fay a 
much greater) Certainty and Conviction, from the 
ConftruCtion of the vifible World, and all that 
pafles therein, that there is a God and Great 
Creator, who in Wifdom has made them all ; as 
we can fhew from the Structure of a Watch, and 
the Ufes that refult from the fame, that it has 
been made and put together by a judicious and 
skilful Workman ; and this we doubt not of do- 
ing in the following Contemplations, with all 
neceffary Clearnefs. 


Sect.' 
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Sect. XXX. A particular Manner of Corroborating 
tbefe Proofs in fome other Circumfiances. 

We {hall not here enumerate other Kinds of 
Proofs, to fhew the Defed of the Principles of 
thefe miferable Cavillers, which we have made ufe 
of upon fome particular Occafions in this follow- 
ing Work, becaufe we will not make this Preface 
too long. They that find them in fome Places are 
defired to apply them to others, where they think 
them to be of equal Force ; tho’, for Brevity 
fake, we may have there omitted them. 

As for Inftance, in cafe the Reader be not fuf- 
ficiently affeded or convinced by what is faid of 
Living Creatures, Plants, Heavenly Bodies, and 
fuch like, let him imagine to himfelf that he faw 
the fame things imitated in little ; and that tho J 
they be incomparably more imperfed, yet they 
do in fome manner counterfeit the Works of Na- 
ture. To fpeak more plainly * let him fancy that 
he fees a Wooden Horfe put into a Motion by 
Springs and Wheels, a Wooden Bird flying (of 
which Hiftory has made mention;) or let him fup- 
pofe that he fees in a little Machine, a gilded 
Globe, reprefenting the Sun, and other little Balls* 
which like Planets circulate about it ; and then 
let him ask himfelf, whether he has Boldnefs 
enough to maintain, in the Prefence of Wife and 
Learned Men, that all thefe Things appear to 
him to be produced by meer Chance, or by certain 
unknowing natural Laws ? And whether he has not 
a great deal of Reafon to believe, that fuch Sen- 
timents would be juftly laughed at, even by the 
Ignorant themfelves ? And after all, let him con- 
fider with how much lefs Reafon he entertains 
fuch Opinions* entirely different from thofe of all 

f £ wife 
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wife Men, concerning the true, natural, and un- 
conceivably more perfed Things, which daily oc- 
cur to his own, and all other Mens Obfervations 
in the World. t 

I have not urged this Matter in every Part of 
the following Sheets, where perhaps it might 
have been equally ufeful, becaufe I would not 
fwell the Work too much, which will otherwife 
be large enough ; but I have neverthelefs thought 
it my Duty to add this here, and to fuggeft 
this Advice to an Atheift who fhall take 
the Pains of Reading what I have writ, or will 
otherwife ferioufly contemplate the Strutture of 
the World , fince I have often found it of Ufe, 
and a proper Means to bring thofe, who were 
otherwife fufficiently addi&ed to Cavilling, to a 
kind of Retrogradation, and to filence them for 
a Time. 

Sect. XXXI. A General Proof that the Scriptures 
are of a Divine Original. 

The fecond Thing that is here neceifary to be 
enquired into, before we pafson to Contempla- 
tions of the World 3 is a certain Manner of proving 
(which we fhall upon fome Occafions hereafter 
infift on) that the Bible , as it is call’d by Chrifti- 
ans, was writ by a certain Great and more than 
Humane Wifdom, and that it is of Divine Autho- 
rity and Original. 

To fpeaka Word or two of it here in general, 
I entreat my Reader ferioufly and carefully to con- 
fid er ; 

In cafe he fhould meet with a Book, which for 
weighty Reafons was held to be Divine by other 
People, among whom there were a great many 
that he allowed to be very undemanding Perfons ; 

and 
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and fuppofing, that whilft he read and examined 
it, he fhould find. 


Fir/}, That this Book did frequently make V 
mention of certain Qualities of Natural Things 
(tho’ with another View, and as it were en pajfant ) 
after fuch a Manner, as none but an Eminent, 
Wife, and. Experienced Naturalift could do; whe- 
ther he would not be obliged to conclude, with 
refpe<5c to that only, that fuch a Book muft have 
been writ with fingular Wifdom ? 


Secondly, Suppofe he fhould be farther convinc’d, 
by irrefragable Proofs, that this Book did repre- 
fent, with the cleareft Words, certain Properties 
of Natural Things, which at the fame Time it 
was writ (at lead fo far as can appear to us) 
were not known to any living Perfon, nor for 
want of the neceffary Inflruments, could poffibly 
be known to any, whether it were to be doubted, 
that fuch a Book were writ with more than Hu- 
mane Wifdom ? 

And this being granted, from whom can we 
more reasonably conceive it to be derived, than 
from the Omnifcient Creator of all Things, to 
whom alone the’ things that were hid from 
every one elfe in thofe Ages, were known and 
open ? 

And in cafe you defire to have this laft proved 
more ftrongly, we may fubjoin. Thirdly, That in 
fome Places of this Book is exprefs mention 
made of the Bounds and Limits of Humane 
Knowledge Tn future things ; the Truth of which 
could not appear, but to the following Genera- 
tions. 

This being fo, as it (hall be proved hereafter. 
Can any but a Divine Power determine and limit, 
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£>y clear and plain Expreflions, that certain things 
ftiall come to pafs after many Ages ? And when 
they have fo happened, muft not every one ac- 
knowledge, that it could proceed from no other 
than a Divine Original ? 

Sect. XXXII. No Proofs can be brought of the Di - 
• vinity of the Alcoran of the Mahometans. 

What has been here faid concerning the won- 
derful Wifdom, that fo brightly appears in the 
Holy Scriptures, might truly be urged upon many 
Occaflons againft the Alcoran of the Mahometans , 
where we fliould in vain feek for an Account of 
the ConftruCtion of the World, of which fo much 
appears in the Bible of the Chriflians : but fince 
thefe Papers are not fo much calculated for the 
ConviCtipn of Mahometans as of Atheifis and Unbe- 
lievers in general, it feems to me fufficient, juft to 
touch upon it here, without repeating it upon 
£very Occafion in the following Difcourfes. 


Sect. XXXIII. A jhort Account of what is propofed 
to be done in the following Work. 


Now that we may reduce all that has been 
faid to it’s End and Defign , and that we may con- 
vince every reafonabie Perfon of the Perfections of 
p o d, this alone chiefly remains j 


Fir ft. That we endeavour to fhew, that in the 
vifible World, or rather in that little of it that is 
as yet thorowly known to us by Experience, there 
does appear fo much Wifdom, fp much Ppwer, 
fo much Goodnefs and wonderful Views, that 
T “ ‘ • " ** *' • - ** ‘ the 
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the greateft Work of Art that ever was pre- 
pared by Men, is not comparable to it in the 
leaft. 

And, Secondly , that we endeavour, by convin- 
cing Examples, to ftiow the undeniable Truth 
of what has been faid above, relating to the Holy 
Scripture's. 

we know very well that an Atheifi may, upon 
fome Occafions, objeCt againft this laft ; that, 
perhaps, at the Time when the Bible was writ, 
Telefcopes and Microfcopes were in ufe, and, poffibly , 
brought to as great, if not greater Perfection than 
we find them in this prefent Age ; by which 
Means they will endeavour to evade the Proof 
which we, in fome Places, have urged from 
the late Difcoveries thereof : But to anfwer 
them in one Word, let them confider with them- 
fclves, 

Firfi , That altho* we have Agronomical Ob- 
fervations of many Ages paft, and with them the 
Defcriptions of feveral Inftruments then ufed ; yet 
we do not find any mention made of Telefcopes, 
nor fo much as the Name of Microfcopes among 
any of the ancient Enquirers into Nature. 

Secondly , That the Inventers of thefe two In- 
ftruments, who lived in the foregoing Age, were 
known to all the Philpfophers ; no body being yet 
able to prove from any Memorials, that they 
were known tq others before. 

Thirdly, Whether it be credible, that the old 
Aflronomers or NaturaliftSj if they had known the 
Things that have 'been fince difcover’d by thefe 
Optical Inftruments, would have tranfmitted down 

£4 
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to Poflerity, their defe&ive, and, many times, 
falfe Conceptions of Things. 

Finally, And which is of the greateft Impor- 
tance, let them ferioufly confider, how prudent 
it is, in a Matter upon which their everlafting 
Welfare or Mifery depends, to fupport their Sen- 
timents with a perhaps, or it may be, when, befides, 
every Thing that appears in Hiflory makes againft 
^m. 
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The Religious Philofofher : 

OR, T II E 

Right Ufe of the Contemplation 

OF THE 

WORLD, 

FOR T H E 

ConviUion of Atheijls and Infidels. 


Contemplation I. 

Of the Vanity of all Worldly Things . 


S e c t. I- Every Man is placed here without his own 

Concurrence. 

O begin therefore, by convincing not 
only thofe who are ftill under Doubts, 
(whether they be to be reckoned 
among the External Chriftians or not) 
but even the deplorable and obfti- '• 
nate AtheiJlj of the great Neceflity there is to 
be rightly allured of the moft important Truths, 
and to correct thofe Miftakes which he has 

hitherto 
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hitherto admitted concerning every one of ’em ; 
be is entreated moft ferioufly to refleft upon the 
Things which his own Experience informs him 
daily come to pal's about him, and to ask his 
own Confidence, whether he don’t find himfelf 
placed in this World without any Ad or Concur- 
rence on his own Part ? Whether it be in his 
Power to prevent his being one while Happy, 
Healthy and Strong; another while Unhappy,Sick 
and in Pain ? Whether one Day does not follow 
another without his Leave, in which divers things 
befal him, fome with, others againft his Mind, 
notwithftanding that he feels in himfelf a conti- 
nual Defire influencing and governing all his En- 
deavours of obtaining Good, and avoiding Evil ; 
which fometimes fucceeds, and at other times 
happens quite otherwife than he hoped for or in- 
tended, by Accidents which he could not efcape ? 

Whether he does not obferve, that what befals 
him is in common with other Men ? But chiefly, 
Whether he does not fee that many Men die daily, 
and that very few of them feem to have any 
Thoughts concerning Death, efpecially whilft 
they are in Health ? Notwithftanding that Sick- 
nefles and Difeafes, by which they are fnatched 
away, oftentimes ftand in need of but few Weeks, 
fometimes few Days, yea even Hours, to change 
them from ftrong and healthy Men into dead Bo- 
dies or Carcafles. 

Sect. IT. And rnufl be convinced cf the Uncertnmtj 

of his Life. 

Further, whether he is not like all other 
Men, ignorant of the Time when Death fliall 
overtake him ? Yea, at the End of one Year he fees 
a great many, who, in the Beginning of the fame, 
were alive and healthy (and fome of whom feemed 

to 
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to be ftronger than himfelf) to be fingled, as it 
were with Defign, out of the great Number of 
Mankind, and to be a Sacrifice to Death and the 
Grave ; and that no body has been able hitherto' 
to find out any Rule or Law whereby he could 
conclude, that this or that Man fhould die firft ; 
unlefs perhaps fome very old or incurable Perfons, 
of whom indeed he might fay, that their Death 
was not far off : But even in fuch cafe, *tis not lefs 
true that he is ignorant, as near as they may feem 
to be to their End, whether he himfelf fhall not 
go before them : fo that every Man is forced to 
own, that his End may be near, as well as that 
of thofe whom he fees die before him ; and who, 
whilft they were in Health, knew as little thereof, 
as he himfelf does now of his own Death. 

Sect. III. He mufi likewife be convinced of the Vanity 
of aU worldly Things with refpeEl to himfelf. 

Now fince Death does fo furely overtake eve- 
ry Man, and yet the Time of it is fo uncertain,* 
fince it deprives us of the Ufe and Enjoyment of 
all that is in the World; ought not every one that 
confiders thefe Mattersjpe convinced of the great 
Vanity that is in himfelf, and in all worldly 
Things with refped to him ? Forafmuch as he 
cannot enjoy either Profit or Pleafure from thence, 
but fo long as he lives, and how long, or how 
fliort that Life will laft, he knows not. This only 
he knows, that when he is arrived to a certain 
Number of Years, it pannot be very long : And 
he cannot fay, if he confiders every thing as he 
ought, that it is very defirable to attain to a great 
Age ; fince being deprived of the Ufe of all his 
Faculties, his Death is as it were anticipated 
thereby ; for it leaves him neither Feet to walk. 
Eyes to fee. Ears to hear, or Teeth to eat with ; 
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and thus, while he is ftill alive, he is by degrees 
thruft out of the Company of Men, and becomes, 
as one may fay, a living Carcafs. 

Sect. IV. It is not even deferable to live here con- 
tinually, tho 3 in Health. 

N o w if we fhould add to all this, that fuch as 

live long are not only fubjeft to the Infirmities of 

old Age, but often to very grievous Sicknefs and 

Pains : fome of which are entirely or almoft in- 
J * 

curable, viz,, in cafe he be deprived of all his 
Strength, and worn away by a Confumption, or 
tormented by the Gout, or Stone in the Bladder, 
by a cancerous Humour, or by the Falling-Sick- 
nefs ; to fay nothing of a thoufand other Diftem- 
pers, to which he is obnoxious, and which he 
may juftly apprehend, becaufe he fees fo many 
ocher Men affe&ed with ’em ; would not he have 
a great deal of Reafon to wifh that merciful Death 
might fet him free from all thefe, and from mi- 
ferable old Age at the fame time ? /. . G ' 

Now if one fhould fuppofe, which however 
fcarce happens to any Man, that the Evils of old 
Age do not render his Life a Burden, and that 
he (hall enjoy even as long as the World itfelf (hall 
laft, the fame Strength both of Body and Mind 
as he did in his Youth ; yet when he ferioufly 
confiders every thing, this very State and Condi- 
tion, far from being defirable, muft appear to him 
very deplorable : For, Firfe , in cafe his Native 
Country fhould be ruined and laid wade by 
Earthquakes, Inundations, or War, he cannot 
efcape Mifery and Poverty as well as the reft : 
And how many Years of tedious Labour are there 
required to repair what he has loft, fo as to be 
able to enjoy the fame the remaining Part of his 
Life ? And having fcraped it up again with Trou- 
ble, 
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ble, mud not this Man, who is to live as long 
as the World dands, be always in Pain and 
Fear of lofing it, either after the fame, or fome 
other manner ? At lead fince the World itfelf is 
fubjeft to thofe Revolutions with which the Hi- 
dories of all Ages have acquainted us. How 
few Governments are there that have been able 
to keep their Footing for feveral Ages together, 
and of which the Inhabitants have not been 
driven or rooted out? And on the contrary, how 
many can we reckon, which after they have rifen 
to the highed Degree of Glory and Grandeur, 
yet at lad have found their End in an entire De- 
druftion ? So that even fuch a long and healthy 
Life, as we have been fuppodng, would only be 
a miferable Pilgrimage for him, in which, when 
he had hardly come out of one calamitous State, 
he would be in a continual Apprehenfion of 
another. 

And if no evil Accident fhould overtake him 
(which is not to be conceived) what Pleafures 
are there in the World that are lading? So that he 
can expeft nothing elfe but that fuch a Pleafure, 
which whild it was new, was very agreeable to 
him, either by long Enjoyment ( as Cudom ren- 
ders all things) would become fird indifferent, 
and afterwards infipid ; or at bed, by the Uncer- 
tainty which is vifible in all things, would foon 
forfake him : Had he a Wife, Children, and good 
Friends, which are the mod comfortable things 
of this World, they would all die before him ; and 
he would every time be fubjed to that Heart- 
breaking Sorrow of lofing thofe deared Treafures 
were they to live long? So foon as they are over- 
taken by the Infirmities of old Age, they would 
only be continual Obje&s of Pity, and confe- 
quently of Grief to him : Yea, every Thirty, 
Forty, or at lead Fifty Years, he would meet with 

a new 
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a new, and confequcntly a ftrange Generation, 
and be obliged at every Turn to enter into new 
Friendfhips and a new Acquaintance ; or to con* 
verfe with unknown People, whofe Inclinations 
he muft ftudy and learn to know again, to the 
End that he may, whether he will or no, conform 
his own to theirs, if he experts to enjoy any Fa- 
vour or Kindnefs among them, and not to be ex- 
cluded from their Converfation as a ftiff and ill- 
natured Fellow : And if he has had Children, of 
which even a numerous Pofterity are remaining, 
what Friendlhip and Love can he promife himfelf 
from them ? Who, tho J they were defcended from 
him, would be yet in a remote Degree of Rela* 
tionj fince Experience teaches us, how foon all 
Kindred, after a few Defcents, grow ftrange to 
one another : And I have often thought, if Adani 
himfelf, our common Father, fhould return again 
to the World, and flay here fome Ages, whether 
any of his Poflerity would receive him friendly ? 
Efpecially if he fliould pretend to make ufe of 
that Right, by which he alone would be entitled 
to, the Property and Government of every thing : 
Would not the moft Part, if not every individual 
Man, think that he did them Wrong, and fee him, 
with concern, taking Polfeflion of their Habita* 
tions ? Now in cafe the Refpeft and Love which 
every one owes him, could not fo far prevail, as 
to render a Father'happy among his Pofterity, 
what could be expe&ed by a Man in fo great, 
tho’ ftrong and healthy old Age, who would be 
no longer confidered as a Father, but as a remote 
Kinfman, whofe Pedigree could not be traced, 
or perhaps even as a meer Stranger ? 


Sect.' 
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Sect. V. *Ihe miferable Condition of the Atheiiis. 

Since then a long and healthful Life, which 
otherwise feetns to be the molt defirable Bleffing 
upon Earth, is fo vain, a Man cannot be ren- 
der’d happy thereby ; let any one who doubts or 
denies the Perfe&ions of a God, extend his 
Thoughts farther ; and fee, Firfi , how dreadful 
fuch a Life would be to him in particular, even 
tho’, according to his miferable Philofophy, he 
had no G o d to fear, and that all Things were 
dire<5ted either by meer Chance, or by irrational, 
unknowing, and neceflary Caufes. 

For from fuch Principles as thefe he mull 
grant, that in cafe he were unhappy, nothing but 
Chance could relieve him ; if he were happy, 
fince the Caufe therepf is accidental and igno- 
rant of its own Effe<5ts, he mull live in a continual 
Fear, that every Moment may change his Condi- 
tion : And not to reckon up all the Circumftances 
that may evince the fame, what is there in the 
World from which he can expeft the leaft Happi- 
nefs or Advantage with any Foundation of a rea- 
fonoble Hope, and from whence he can expert 
any Love or Good-will towards him, let him be- 
have himfelf as he will ? And that Man’s Life 
mud be very miferable, who is neither Loved 
nor Efteemed by any body : Suppofe he were a 
Prince that governs a whole Nation, how can 
he think, without great Uneafinefs, that ic is by 
meer Chance his Subjects obey him ? If he be a 
Subject, and lives under the Command of a Su- 
perior ; mull he not tremble when he confiders 
that it is accidental only that his Goods are not 
ftoln ; his Houfes burnt ,• his Wife and Daugh- 
ters ravifhed ; his Sons carried into Slavery, or 
murdered ,* and that it is by meer Accident that 

his 
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his Children, being Wicked, do not, without any 
Scruple of Confcience, Poifon him for the fake of 
his Inheritance, in cafe they think he keeps them 
too long out of it ? And fince upon this fame 
Hypothefis there is no kind of Order or Provi- 
dence, and that Chance, as Chance, may at all 
times produce, indifferently, this or that EfFeft; 
muff he not tremble when he looks upon the 
Earth, which, if every thing depends upon 
Chance, may immediately begin to burn under 
him, or may open her Mouth and fwallow him 
up ? And if he looks into the Air, muft he not 
imagine, that it is purely Accidental that he is 
not deftroyed by Storms and Tempefts, by 
Thunder and Lightning, or that Rains and un- 
feafonable Weather do not ruin all his Planta-* 
tions and Poffeffions ? 

In vain, alfo, will he endeavour with fuch like 
Conceits to avoid all thefe Terrors; tho J he 
fhould admit that it was not a meer Chance, 
but an unintelligent Neceffity which governs the 
Univerfe by certain unchangeable Laws ; for 
fince according to thefe fuppofed Laws, he fees 
feveral interfering Operations of Nature come 
to pafs, whilft he fees the Air one time Calm, 
another time Tempeftuous ; whilft he fees the 
Wind from the South, and then again from the 
North ; the Sea Ebbing and Flowing ; one Sea- 
fon extreamly Hot, another very Cold, and the 
like ; muft he not confefs (tho’ he ftiould fuppofe 
that all this did neceflarily happen ) that it will 
be as terrible to him as Chance itfelf ; to him 
who knows not when a contrary Effed fhall be 
produced according to thefe fame Laws* 


Sect* 
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Sect. VI. Ttse Advantages which they that Love and 
Fear a God enjoy. > 

Lastly, let him tell usfincerely, whethre in 
reljpe£t to all that has been faid, he does not 
think thole Perfons to beunfpeakably more happy, 
who are convinced that they depend upon an ado- 
rable Creator ; by whofe Wifdom they have been 
fo wonderfully formed ; whofe Power has render’d 
fo many of his Creatures fubfervient to their 
own Well-being ; who has given them the Capa- 
city to enjoy the fame with Pleafure and Thank- 
fulnefs ; who being Wife and Mighty can pre- 
ferve them, and being Merciful will preferve 
them ; that without his good Pleafure, none of 
the aforefaid Evils come upon them ; infomuch, 
that if He be with them, nothing can be againft 
them ; who, befides the good Things of Na- 
ture which He is largely and conftantly dealing out 
to them, makes known his Wor.d to them. ; and 
to remove all their Doubts, has Stamp'd it with 
irrefragable Marks of its Divine Original ; who 
has there revealed his Will, purfuant to which He 
will be fought after, ferved, thanked, and praifed 
by them ; who has there manifested his Love to 
them, which palfes all Understanding ; and has 
likewife promifed to render them eternally happy 
after Death. 

Sect. VII. It is therefore necejfary to feekfor the De- 
mon fir ations of a God, Pfalm xiv. i . 

Now Since every Athcift mtift confcfs, that 
his own Principles (unlefs he will deny them too) 
do render him unhappy, and caufe him to live in 
continual Apprehensions ; I leave him to judge# 
whether a Man muSt not be a very abfurd Perfon# 

Voi. I, B and# 
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and, as it were, an Enemy to himfelf, who not- 
withftanding that he fees the contrary Opinion 
maintain’d by many others, of whofe Wifdom he 
has no Reafon to doubt, yet takes all the Pains 
imaginable to perfwade himfelf that there is no 
God; and therefore, whether the Holy Penman of 
the firft Verfe of the 14th Pfalm , has not a great 
deal of Reafon to give fitch a Man the Name of 
Fool, who tho’ he can never prove his Opinions, 
yet with all his Heart, and all his Soul, endea- 
vours to make himfelf miferable, and to run 
headlong into a State full of Terror and Di- 
ftraftion ; that’is to fay, into the Condition of an 
Atheifl ? 

For a Confirmation of the Truth of what has 
been'here faid, I could farther add, that I myfelf 
have heard one ofthefe miferable Wretches, whofe 
Judgment feemed capable of every thing but ac- 
knowledging a G o d, lament the Unhappinefs of 
his Condition with great franknefs, and in the 
moll: pathetick manner. 

And I can’t forbear faying, that the Remem- 
brance of it does Hill very much affedt me whilft I 
am now writing it, tho’ long after his Deceafe. 

To proceed ; If any one has a true Love for 
himfelf, and does but hear that it is maintained 
by many Perfons for an uncontroverted Truth, 
that there is a Wife, Mighty, and Merciful Creator 
of the Uni verfe, who can render all thofe that 
endeavour to know, ferve, and honour Him, hap- 
py, both now and for ever ; and thofe that deny 
or defpife Him, miferable to all Eternity : I fay, 
that Man muff be in a very defperate Mind, if he 
does not think it to be of the utmoft importance 
to enquire into the Force of fuch a Proof, upon 
which fo ifiany wife Men, living and dying, do 
entirely depend. 


Sect. 
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S £ c t . VIII. The Tranfitwn to the following Content ~ 

plat ions. 

I hope then, that among thefe unhappy Men 
there may be fo'me found, who, in order to free 
themfelves from thefe fad Uncertainties (for no 
Athetfi ever had any Certainty of his wretched 
Notions) will think it worth their Pains, ferioufly 
to weigh the Arguments that may contribute 
thereto ; and we befeech fuch to pafs on along 
with us to the following Contemplations ; and 
perhaps the Great God of Heaven and Earth 
may vouchfafe (as we heartily beg of Him for 
their Sakes) to open their Eyes, to the End that 
they may fee, and be fully convinced of the un- 
expreflibly amiable Perfections of his Glorious 
Works. 



Contemplation II. 

Of aU (hat is Vifible, and of Qurf elves in 

particular. 


S e c t. I. It is necejfary to call upon G 0 D at the 

Beginning. 

B Efore we -co me to the Thing itfelf, and from 
the Vifible Part of the World endeavour 
to (hew, that in the Structure thereof, the Wif- 
dom, Power and Goodnefs of the Great Crea- 
tor fhines out with more Brightnefs and Luftre, 
than to admit of a Comparifon between any of 
his Works, and thofe of the mod skilful Artificer 

B 2 that 
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that ever was. Let it not Teem ftrange to any 
one, that in this Enquiry, which perhaps may be 
thought purely natural, we affirm it to be abfo- 
lutely neceflary, firfl of all to implore the Great 
Creator and Governour of all Things, with the 
deepeit Humility, that He would be pleafed to 
enlighten our Underftanding (which in itfelf is 
fo dim) that we may view and comprehend the 
Beauties and Wonders of his Works; and farther, 
that thro* his Goodnefs He would vouchfafe to 
purify our Hearts from all contradi&ing Paflions 
and unreafonable Notions refulting from thence ; 
fince it is not unknown to any one who has ob- 
tained this Grace, that he can, as it were, feel 
and difcover, in innumerable Things, with an 
entire Convi&ion of his Confcience, the adorable 
Maker of them; that many things have often 
prefented themfelves to his Mind formerly, and 
have been rightly underftood and comprehended 
by him, without once exciting him to look up to 
the firft and chief Caufe thereof: So that it plainly 
appears from hence, that neither the Penetration 
of his Judgment, nor the Things themfelves, are 
fufficient to lead him to a right Contemplation, 
without fome farther Afliftance befides them. 
And in cafe an Atheift fliould only confider thefe 
Convidions as Hiftorical Truths ; yet atleaft he 
muft acknowledge, that in a Matter of fo great 
Importance, and upon which his cverlafting Hap- 
pinefs or Mifery depends ; it would do him no 
Harm, according to his own Principles, if, like , 
the Athenians , he fhould invoke the Afliftance of 
a GOD, as yet unknown to him. 


Sect. 
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S e c t. II. GOD's Eternal Exifience proved from the 

Creatures. 

No w to proceed to our intended Work : Since 
our Defign is rather to offer or propofe the Proofs 
of the Pefe&ions of God, that is to fay, of his 
IVifdom, Power , and Goodnefs , by way of Con- 
vidtion to unhappy Atheifts , and doubting Minds, 
than to prove his Eternal Exifience, that being not 
denied by any Atheifts who own an Eternal Being , 
as far as I know • yet if there be any among them 
fo blind as ftill to doubt, whether this alfo can 
be demonftrated from his Works, we fhall like- 
wife endeavour to give them full Satisfa&ion 
herein, and to produce unanfwerablc Proofs there- 
of in this very Place, before we proceed to the 
other. 

Let the Atbeifi then ask himfelf, upon the Sup r ♦ 
pofition that there was no Eternal Being, that is, 
in cafe there ever was a compleat Nothing , when 
there was neither Creator nor Creature, nor any 
thing whatever that had an Exifience, whether he 
rauft not be convinced, that in all Eternity the 
fmalleft Thing whatever could not come toexift ; 
and that fuch a Nothing mufl remain and continue 
to infinite Ages a meerand fimple Nothing ? 

So that not only from thefe vaflly extended 
Heavens, and their unfpeakable great Lights and 
Bodies, but even from the mofl tender Leaf or 
Grafs, from the mofl contemptible Stone we 
tread upon, and from the fmalleft Grain of Sand, 
this Affertion can be irrefragably maintained ; 
fince if ever there was a compleat Nothing , the 
very meaneft of all thefe could never have been 
produced, or made to exift in an Infinity of Ages. 

B 5 


S I CTo 


1 4 The Religious Fhilofopher . 

Sect. III. The fame proved from Romans i. 20. 

After the fame manner we fee the Apoftle 
Paul proving God's Eternal Power, whereby He 
Exifts of himfelf from all Ages, and his Divinity , 
whereby he is diftinguiftied'from all Gr feat ures 
that have had a Beginning : And thus fpeaking in 
his Epiftle.to the Romans j Ch. i. v. 20. The invifible 
Thing s oj him from the Creation of the PVorld are clearly 
feeh, being under food by the Things that are made, even 
his Eternal Power and Godhead ; fo that they are with - 
out Excufe : And iliewing likewife that in naming 
the Creatures in general, he excepts nothing out 
of 'em, how fmall foever it may be, which by its 
Exigence is not capable of convincing, with the 
utmoft Certainty, everyone that has not quite loft 
the Ufe of his Reafon, of G o d's Eternal Power 
and Divinity , that is, among other Things, of his 
Eternal Exi fence. 

Sect. IV. The Contemplation of Ourfelves in general. 

N o w ' as this Contemplation of all Creatures 
in general, after the aforefaid manner, is a Te- 
ftimony to every Man's Confcience, that there is 
an Eternal God; fo likewife will every Man that 
only views the Frame and Conftru&ion of him- 
felf, (and confiders who he is, and whereof he 
confifts ; how he is come injto this World and pre- 
ferv'd therein,) from thence be convinced of the 
Wifdom, Power, and Goodnefs of fuch a God, 
without hardly confidering any other Particu- 
lars, tho' we hope alfo to account for them 
hereafter. 

He, therefore, who has hitherto denied or 
doubted of fo weighty a Truth, let him turn his 
Eyes and Thoughts firft upon himfelf only, 

when 
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when he cannot but contefs, that he has a Body, 
of which, being in Health, he is capable to move 
fome Parts, fuch as the Hands, Feet, Eyes, &c. 
arbitrarily, and according to his own Pleafure ; 
and again (which is very remarkable) that his 
Will has little or no Influence or Power over other 
Parts: Thus his Heart beats, his Blood circulates, 
his Stomach and Bowels are moved ; the Hu- 
mours and Fluids, which compofe fo great a Part 
of his Body, produce feveral Effects in him, with- 
out his being able either immediately to hinder 
or promote their Operation : Moreover, he finds 
that he Underflands, Wills, Reafons, Loves, Hates, 
Fears, Hopes, and (in one Word, that Philofo- 
phers commonly make ufe of to Sum up the 
whole) that he Thinks. 

Sect. V. The Contemplation of our Body, which is 

Earth. 

t 

Now upon enquiring fird into our Body, we 
are convinced by certain Experience, that the 
fame confifts of the Food we ufe, fuch as Herbs, 
Fruits, Corn, Flefh, Filh, Water, and the like. 
The Beads have like wife their Food ; and tho 3 
thefe eat one another, yet the Food of mod of 
them confids of Plants and Water • for as for 
Foflils, Metals, and fuch like, we do not yet 
know that they ferve for Food to any Creatures ; 
and tho 3 they fhould, yet the following Proof 
will remain in its full Force. 

Now all thefe Plants fpring out of the Earth, 
and being fown, feem to draw their whole Sub- 
dance from Earth and Water, excepting only what 
Air, Light, or fuch like Matter, may contribute 
thereto ; which Mixture of all together, becaufe 
we meet with it in all fruitful Soils, we fhall here- 
after, for brevity fake, call by the common Name 
of Earth. From 
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From whence then a Man muft finally conclude, 
that the Matter whereof his Body confifls, is no- 
thing but the Water he ufes in his Drink, ^together 
with an altered and difguifed Earth, which firft 
becomes Plants, and afterwards is turned into the 
Subftance of his Body. 

Now if all this does not appear clearly enough 
to him, let him fuppofe the Perfon of a Man, 
who having been before very fat and heavy, has 
loft fome Pounds of Fat by Sicknefs ; if fuch 
a Man being reftored to his Health, and ufing no. 
other Food than Bread and Water, fhould again 
attain to his firft Weight ; whence proceeds this 
his new Flefh, but from the aforefaid Bread and 
Water ? but more efpecially, if he confiders the 
Smallnefs of his Body in the very beginning, 
which when his Mother firft conceived him, was 
fcarce of the Weight of half an Ounce ; tha* 
the fame Body afterwards, firft by the Nourifh- 
ment it received from the Mother, and after- 
wards what it took in itfelf (both which, with re- 
fped to the Matter of it, can be called pothing 
but Earth) grows up to a Man of fo many Pounds 
weight : And will he then ftill doubt, fince all this 
Nourifiiment confifts of Water and Earth only,, 
whether his whole Body, in its utmoft Extent, is 
any thing elfe but a metamorphofed or tranfub- 
ftantiated Earth? 




Sect. VI. That the Body does not Think. 

H av i n g now difcover’d thefe Things con- 
cerning his Body (that we may advance a little 
farther) let him fuppofe himfelf fitting with 
another Perfon at Dinner ; could he think that 
the Bread, Flefli, Fifh, Beer, Wine, &c. that arc 
eaten and drunk, fhould firft become Nourifh- 

ment. 
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ment, and afterwards being turned into his Body 
(or rather, that a quantity of Earth, from whence 
thisNourifhment proceeds) has the Capacity to 
judge of, and to underhand his, or another Man's 
Difcourfe; or can comprehend the Demonflration 
of a Propofition in Euclid ? or let him confider, 
whether a skilful Chymift and Philofopher could 
ever juftly fancy to himfelf, that he was able to 
produce, out of fuch Food or Nogrifhment, a 
{olid or fluid Body (befides which two, no third 
can be fhewn) that can Think, Reafon, and Dif- 
courfe like a Man ? Now I cannot bring myfelf 
to fuch a Belief, that there ever was any Man, 
who defired to pafs for a Perfon of the leaft Senfe, 
capable of advancing fuch Notions, and intrench- 
ing himfelf in the fame, againft; an approaching 
Eternity. 

S EC t. VII. The Soul demon fir ate d. 

All this being duly weighed, can a Man 
make any other fort of Conclufion, than that his 
Food, confifting of Earth and Water, is theSub- 
flance of his Body ; and that nothing of thofe, 
or of any thing elfe produced by thofe, (nor con- 
fequently his Body) is capable of Under ft andingy 
Reafoning , or Thinking. 

And yet he is allured, and plainly convinced, 
that he both Under ft andsy Reafons , and Thinks : 
This therefore is an irrefragable Proof that there 
is fomething elfe in him befides his Body, which 
Underftandsy Reafons and Thinks ; fo that he does 
thereby know fo much of himfelf, as that he is 
compofed of two diftinft Subftances, viz,, of a 
Body which is Earth, and of fome other thing 
befides his Body, which other thing Under ftandsy 
Reafons , and Thinks: This laft is called the Soul ; 

and 
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and therefore he knows that he does confift of a 
Body and Soul. 

Sect. VIII. No Man proceeds from himfelf nor 
from his Parents , but jrorn another. 

Being come thus far, and knowing what he 
is, let a Sceptick , or an Atheift , go a little farther 
with us, and endeavour to find out how he came 
into this World, and how he is here fupported. 

And that he may bring himfelf to confider the 
fame experimentally, let him examine himfelf, and 
fee, if it was in his Choice or Power to be here 
or not, whether he would choofe to be formed Sick 
or Healthy, Blind or Seeing, Streight or Crook- 
ed : To all which, without doubt, he will anfwer, 
that he would rather be form'd with the good 
Qualities. On the contrary, let him by his own Ex- 
perience enquire, whether he be not placed here 
without the lead Aft or Concurrence of himfelf, 
and entirely without his own Knowledge, in the 
Condition wherein he finds himfelf, and wholly 
uncapable of bellowing on himfelf more or fewer 
Advantages of Nature : Confequently then, he 
mufl be convinced that he does not proceed from 
himfelf, but from another. 

But fuppofing it fhould be-objefted by fome 
body (who being wavering and full of Doubts, 
and unwilling to confent to what has been here 
advanced, lead he fhould be forced to acknow- 
ledge a God) that his Parents were, by way of 
Procreation, the firfl Caufes of his Exigence in 
this World ; which at firfl fight carries fomething 
fpecious with it : yet if he will be pleafed to 
penetrate farther into the Matter, he cannot re- 
fufe believing, that his Parents, as well as others, 
owe their Beginning to that defire of propagating 
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their Species, which is naturally implanted in all 
Creatures; without any Certainty atthe fametlffie;* 
or thought of the Confequences of fuch an Ad. 

And miifl lie not, moreover, confeft, that none 
of "’em all were capable of knowing or facing 
whether it fhould be a Man or Womah,a deforrti- 
ed or well-fhaped Child, that was to be! produced ? 

Yea, after the Birth, does it clearly appear to ei- 
ther of the Parents, how the Body of fuch a Child 
is framed with refpddt to its Veins, Nerves, Flefh, 
Bones, Humours, and other Parts ? 

No\b if all this be brought to pafs without the y/ 
Knowledge of the Parents ; if they be entirely 
ignorant of the Compolition or Strudiird of their 
Child, how can he look upon them as the true 
Caufe of his Being and Subfifting? Can One juft- 
ly hold that Perfon for the Artificer, or the real 
Caufe of any Machine, who is forced to own 
that he does not know any thing of the Conftru- 
dion, nor how it came to be fo made ? and yet 
more, w ho did not fo much as know eveh whe- 
ther it was made by him, tho’ he did all that lay 
in his Power towards the Produdion of it ? 

Andfincehe cannot judge that his Parents have 
contributed more to him than others do to their 
Children, muft he not own that it follows from 
thence, that he is placed here ehtirely without his 
own Concurrence, and without being able to prove 
that his Parents are any thing elfe but unknowing, 
and confequently no true, but, at the moft, inftru- 
mental Caufes only of his Exiftence ? 

Moreover, to the end that we may obviate all 
Evafions, and demonflrate undeniably that he 
cannot be produced by his Parents as true Caufes, 
let him recoiled, that befides his Body there is 
a Soul of which he confifts, which has been al- 
ready fhewn to be entirely different from his 
Body. Now all that could happen towards his 
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Produ&ion on the part of his Parents, feems on- 
ly to have refpedt to his Body, and confifts in 
nothing more than in the Communication of the 
Semen Corporeum , which like wife has its Original 
from Food and Nourifliment; and therefore, ac- 
cording to *what has been proved above, is no- 
thing elfe but metamorphofed Earth and Water. 
Now this Earth and Water, or any thing elfe 
that proceeds from them, does neither Under- 
fland nor Think, and yet he himfelf does both ; 
for which Reafon he ought certainly to be 
convinced, that he, as a Man, that is to fay, as 
an intelligent, rational, and thinking Creature, 
can by no means owe his Being to his Parents ,* 
and fince he cannot be the Caufe of himfelf neither, 
he mud therefore, as well as all his Forefathers, 
have been brought into the World by fome other 
Being. 

I have here in the Beginning, that I might not 
feem to argue too acutely, pafl'ed over thofe mo- 
dern Obfervations, by which it is pretended, that 
the Humanfc Body draws its Origin from a 
Stamen or Fundamental Principle, in which the 
Members are rolled up as in a Clew or Ball of 
Thread; which afterwards, by the help of Nou- 
rifhment, is filled up and unfolded to a Vifible 
Body. The Reafon is, becaufe the Proof which 
we have here in view, would flill remain of the ' 
the fame Force. Firft , Since this Stamen , how 
fmall foever it may be, whilft it continues un- 
folded, is neverthelefs a real Corporeal Subftance. 
Secondly , Becaufe it is not yet proved, than this 
Stamen does not proceed from the Fluids of the 
Father or Mother, or of both, and therefore 
docs likewife confifl of difguifed Earth. Thirdly, 
By what Caufe foever this Stamen is produced, it 
cannot be denied, that when it is quite unfolded 
into a Vifiblt Body, it is neverthelefs a Corporeal 

Sub- 
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Subfiance, and fo remains. Now that fuch a 
Subfiance can Difcourfe or Think , no body that 
would pafs for a wife Man will rafbly affirm ; not 
do I believe neither, that there was ever any one 
found who would perfifl in this Notion, That we 
ought to afcribe the true and real Caufe of the 
Formation of our own Stamen , or of any other 
Human^ Body, to our, ovfrn Knowledge, or to 
that of our Parents. Whoever, therefore, does 
any thing ignorantly and unknowingly, cannot, as 
we have faid before, be confiderM any otherwife 
than as the inflrumental, but by no means the 
true Caufe of any Eflfed : From whence it follows. 
That the Conclufion mufl remain as it did ; name- 
ly, that neither our Parents , nor ive ourfehes , are the 
true Caufes of our Exifting here. A ‘ 

Sec t. IX. That our Support is from Another. 

Now after the above-mention’d Difcoveries, 
it may eafily be made appear to every Man, that 
as he is not placed here by his own Power, fo 
neither is he fu'pported by the fame : For if he 
were, he might at leafl provide Food and Nou- 
rifhment for himfelf : But can he make the Sun 
to rife, which caufes every Thing to fpring out 
of the Earth ? Can he bring down a Drop of 
Rain from Heaven, which renders the Ground fo 
fruitful, and which likewife mufl ferve him for 
Drink ? Can he communicate an Exiftence, and 
the neceffary Properties to one fingle Ear of Corn, 
or to the fmallefl Blade of Grafs, in order to feed 
himfelf, and thofe Creatures which he ufesfor his 
Nourifhment? But to go yet farther, fuppofing 
he had Food in abundance, can he tell after what 
manner his Body is thereby fupported ? Or does 
he know where that which refrefhes his Body re- 
mains, as foon as it has paffed thro* his Stomach 
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and Bowels, and how his Food is turned into 
Blood and other Juices, and how they again are 
converted into fuch difterent Parts, oh which his 
Body confifts ? So that here again, he can con- 
clude no otherwife, than that all this furpafies his 
Power, and that it is not by himfelf, but by fome 
other Being> that he exifts and is upholden. 

Sect. X. And this other Beings either knows, or is 
ignorant of what he doeth. 

’ 

Now being thus far allured from what has 
beeiMajd, that a Man is not produced by himfelf 
ngr by his Parents, but by fome other Being, by 
which he is like wife fupported ,* I leave any one 
to judge, whether he can live in a perfect Tran- 
quility, without endeavouring to know what kind 
of Being it is, by which he is made and pre- 
ferv’d ; lince I cannot think that he is fo infen- 
fibre, or fo little affe&ed concerning thofe Things 
that relate to his own Happinefs or Mifery, as 
not to look upon this to be an Affair of the ut- 
moft importance. 

If then he will endeavour with us to enquire 
into thefe Matters, he mull at ieaft acknowledge 
for an undeniable Truth, that the Caufe by 
which he is here placed and fupported, does either 
know and underhand its own A<5cions, or elfe is 
entirely ignorant of them ; that is, he muff either 
agree with the wifeft part of the World, that 
there is a G o d by whom he is made and preferv’d, 
who knows what he did, and what he daily does, 
with refpedt to him ,• or elfe lie muff: endeavour 
to perfwade himfelf, pnrfuant to thofe Principles 
of unhappy Atheifis , ( which have never yet been 
demonftrated ) that he was brought into the 
World by a meer and ignorant Chance, or by a 
nec«tfary Confequencc of the Laws of an un- 
knowing 
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knowing Nature : One of thefe muft be un- 
doubtedly true. 

Sect. XI. That our Maker and Preferver is kVife 3 
Mighty and Merciful. 

Now in order ferioufly, and without Paffion 
or Prejudice, to consider l'o important a Matter, 
and to know which of thefe two Queftions are 
to be received for Truth ; let him fuppofe, that 
he were to be brought into a Room, where he 
fhould fee feveral Clocks and Watches that have 
been adjufted with all the Skill and Perfection the 
Artificer could exert, fo that they went very true 
and regular; and then let him ask himfelf, whe- 
ther he thinks thofe Machines could acquire their 
Exigence and Aptnefs to perform their feveral 
Functions, without the Concurrence of the Skill 
and Judgment of a Workman, and only byCaufes 
that were ignorant of the EffeCts they produced, 
fuch as meer Chance, or neceSfary Laws of Na- 
ture ? and whether he would not judge that any 
Man, who Should undertake to deduce fuch Con- 
clusions from his own Philofophy, were not quite 
out of his Senfes ? 

After having maturely consider’d all this, 
let him proceed farther, and inftead of Clocks, 
let him caft his Eyes upon the Frame and Con- 
ftru&ion of his own Body, or upon that of Beafts, 
Birds, Fifhcs, Plants, and other Wonders of Na- 
ture, and think, Since a good Clock does un- 
doubtedly prove its Workman skilful, whether in 
each of thefe lafk mentioned Things there .does 
not appear an Art incomparably greater than that 
which lhews itfelf in the very beft Clocks? foraf- 
much as it is moft certainly true, that the beil: 
Artificer in the whole World, is not capable of 
producing even a Moufe or a Fly, a little Flower 
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or a Plant, tho' never fo fmall, in fuch a Per* 
fe&ion as we fee them daily appearing. Let him 
therefore filently examine himfelf, whether all 
his Atheiftical Arguments can bring him to em- 
brace thefe miferabie Notions for Truth with 
Tranquility, and without a continual Remorfe 
of Confcience, to. that he who made his Body, 
and all thefe Things, after fo wonderful a manner, 
and out of fuch improper Matter as the Earth 
appears to be for fuch a Purpofe, fhould be fo 
far void of Wifdom and Underftanding, as not 
to know after what Manner, nor to what End, he 
had made the fame ? 

Now fince an unhappy Atheifl feems to be un- 
avoidably obliged by all thefe Things, to acknow- 
ledge that his Creator is wonderfully Wife; fince, 
moreover, the Manner whereby he is preferv’d, 
feems to convince him, that this his Preferver 
is not only Wife, but alfo Mighty and Merciful ; 
having moft bountifully provided fuch a great 
Body as the Sun to give him Light ; the Air fur- 
rounding this whole Earth, for Refpiration ; fo 
great a quantity of Water, to alfwage his Thirft j 
fuch a number of Plants and living Creatures, to 
fatisfy his Hunger, and to refrefh him ; and fo 
many other Things for other Ufes, without any 
Co-operation on his Part, and fuch wonderful 
Faculties for the Enjoyment of them all : ' Let 
him finally confider with himfelf, what he ought 
to exped, even in his own Judgment, from the 
juft YVrath of this his Maker and Preferver, in 
cafe he continues to deny his Wifdom, to defpife 
his Power, and to be ungrateful for his Mercies ; 
and in order to free himfelf from the Obligations 
he lies under to Providence for all thefe good 
Things, if he continues to afcribe them all en- 
tirely to infenfible and ignorant Caufes. 
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Sect. XII. The Tranjition to the folio-wing Con* 

templations. 

I can fcarce think it poffible, that there fliould 
{till be an Atheift fo deplorably obdurate, after 
having weighed all thefe things mod ferioufly by 
himfelf, as to dare to own, that the Conflderation 
thereof does not make him uneafie ; and in cafe 
there fliould be any that had fo far abandon'd 
themfelves to their feducing Paffions, yet it is not 
to be imagined, that all of 'em have fo greatly 
renounced their Reafon, as not to think it worth 
their while to pafs on with us to the Contempla- 
tion oj the Works of the great Creator in the follow- 
ing Difcourfes ; or that among fo many Parti- 
culars and Wonders, which they will there meet 
with, there fhould not be one iingle one, fuffi- 
cient to make them fee their Error, and to give 
them a convincing Proof of a Deity Ihining out 
fo brightly from thence. This I can fay experi- 
mentally, that by the Meditation chiefly of what 
has been here offer'd in thefe two firfl: Contem- 
plations, an unhappy Perfon, whom I had for- 
merly often befought, while he was in good 
Health, that he would ferioufly weigh thefe 
Things by himfelf, ( and who Was wont, even 
till a few Weeks before his Death, where-ever 
he could fpeak his Mind freely, to ridicule all 
fuch as acknowledged and ferved a God) was by 
G o d's Grace brought over to better Thoughts, 
and to a Conviftion of his Exiftence, as he con- 
fefled to me with his own Mouth in his laffc 
Llnefs. 
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Contemplation III. 

Of fame Particulars in the Mouth . 


Sect. I. Concerning the Teeth. 

T O begin then ; let us firft contemplate our 
own Body, and all the wonderful Stru&ure 
thereof ; which, tho’ the moft part of our- Food, 
as Bread, Flefh, Fifhj&c. confifts of folid Bodies, 
cannot be nourifhed by them fo long as they re~ 
main fuch, and are not firft converted into Fluids; 
wherefore a Means was requifite to turn thefe 
folid Bodies into a liquid Matter, and even fuch 
as fhould be proper to preferve and nourifh us. 

For this Purpofe there are Teeth planted in our 
Mouths, of which thofe that ft and foremoft are 
fliarp and cutting, in order to bite off a Part of 
that Food which is taken in, .whofe femicircular 
Figure is wifely adapted to a juft Meafure of 
the Piece to be bitten, and fo as to be afterwards 
chewed with the rtioft Conveniency, as every one 
* may experience who makes his Biting greater 
or fmaller. The fecond Sort are thofe that are 
called Dog-Teeth, and thofe are more pointed than 
cutting, and feem to be particularly defigned 
for fomethirig that is tougher and harder, and 
which cannot eafily be penetrated by the former, 
in order to hold it faft, and fo to divide it from 
the other Part. 

Does there not appear a wife End in all this ? 
Why arc not the following Teeth,which are call’d 
Grinders, of the fame Figure ? Why are they flat 

and 
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and broad, and uneven with Cavities and Protu- 
berances, as it* Nature intended, that what was 
bitten oli by the foremoft, fhould be beaten fmall 
and ground by thefe latter, to which their Un- 
evcnnefs contributes; as it is in forne Mill Stones 
chat are made uneven on purpofe, in order to 
grind the better? If this is done by Chance, why 
don’t the Grinders (land foremoft, and the Fore- 
Teeth in the inward Part of the Mouth, which 
would certainly render biting and chewing very 
uneafie ? How happens it, that almoft all the 
other Bones are clad with a render and fenfibie 
Membrane, but the Teeth, fo far as they (land 
out of the Gums, with none; unlcfs it were to 
avoid that Pain, which the Ufe of ’em in biting 
would occafion, by prefling upon fuch a Mem- 
brane ? 

Sect. II. Of the Enamel of the Teeth. 

Can any one fuppofe that it is without WiTdom 
and Delign ( fincc the naked Bone can rarely en- 
dure the Air without Corruption, and the cover- 
ing it with a Membrane would be here ufelcfs 
and inconvenient) that the Teeth arc furrounded 
with a hard Subftance, which the Author of the 
Hftory of the French Academy of Sciences , for the 
Year i< 5 pp, p. 48. calls the Enamel ; wherewith 
they are, as it were, glazed round about, fo far 
as they are expofed to the open Air ; and which 
as foon as they lofe, they rot and are corrupted. 
In Tab. I. Fig. 1. you may fee a Reprefentation 
thereof : The Line A C F H is that Part of the 
Gums out of which the Teeth appear ; A E C and 
F G H are the Roots of the Teeth : The Parts 
A D C B and F L H 1 1 Ihcw the Enamel or 
Glazing, which confifts of fmall Fibres running 
parallel to each other, that joyn fometimes at 
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the Top, but below are feparated from each 
other: This Enamel covers the whole T00J1 
as far as it ftands out of the Gums : MM are 
the little Holes through which the Nerves pafs 
into the Root of the Teeth of young People, but 
are clofed in Old, as in N N ; by which means 
this Part of the Nerves, which are otherwife 
in the Teeth, is feparated from the remaining 
Nerves. 

The Bone of a Tooth is remarkably harder 
than all other Bones, and is therefore thought by 
fome to be of a petrified Subftance, to the End 
that it might not become ufelefs by Attrition. 
And whereas other Bones ceafe growing after a 
certain Age, the Teeth, or at leaft their Enamel, 
increafes even to old Age, in order to make good 
the continual wearing of 'em : this appears when 
we lofe a Tooth out of one of the Jaw-bones, 
that which is oppofite to it ’in the other, be- 
coming oftentimes longer than thofe which are 
next to it. 


Sect. III. Of the Lips. 

T o fay no more of other Ufes of the Teeth, 
with refpedt to the Beauty of the Countenance, 
and particularly for Speech, which by their means 
becomes intelligible, eafie and diftinft : Who can 
confider the Stru&ure of the Lips without Aflonifh- 
ment, and their Motion in fuch various Manners? 
The Opening of them for the Reception of Food ; 
the Clofing of them again to prevent the fame 
Food, whilft it is chewed, from falling out of the 
Mouth ; the Ufe of "’em in Humane Speech ; by 
thefe the Children fuck their Mother; and thefe, 
together with the Tongue and Cheeks, are ufeful 
in chewing the Food, which not. being able to 
remain under the Jaws and Teeth, is by them, at 

every 


The Religious Philofopher 2 9 

every turn, * brought back again, till it becomes 
fmall, and fufficiently moiftened by the Spittle. 

Sect. IV. Of the Glands of the Mouth. 

Is it not likewife by a wife Contrivance, and 
not by meer Chance, that there are in the Mouth 
fo many Glands or Fountains of Spittle 1 Since if 
the Food fhould remain dry, it could not be - 
fwallowed down, but with a great deal of Trou- 
ble ; whereas the Moifture that proceeds from 
them by innumerable Orifices, is mingled with 
Food whillt it is chewed; and this Liquor, or 
Moifture, is brought thither by long Veflels, and 
diftant Glands, not only to the aforefaid End, 
but (which is more) to give an Occafion for the 
more eafie converting the folid Food, wherewith 
it is mixed in the Mouth, into a nutritious liquid 
Subftance in the Stomach. We fhall not here 
mention the Property of Spittle , in caufing many 
Things to ferment, or other Qualities, which may 
be found in the Writings of thofe who have en- 
quired into them, becaufe we will not dwell too 
long upon this Subjeft. 

Sect. V. Of the longue. 

Before we take our Leave of the Mouth, I 
cannot forbear obferving fomething more therein, 
which every one that fees the Effe&s of it, muft 
needs be aftonifhed at ; this is the wonderful 
Stru&ure of the Tongue : And here I would freely 
ask all the Artificers in the World, whether any 
of them could have invented fuch a Machine, 
which having neither Bones nor Joynts, can pro- 
duce fuch an innumerable Variety of Motions j 
fometimes making itfelf long and thin, at other 
times ffiort and thick ,* and in a Minute ftirring 
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and turning itfelf after fo many particular Ways, 
that one can fcarce fancy any kind of Motion of 
which it is not fufceptible ? 

Can any body think that there is neither Un- 
derftanding nor Wifdom made ufe of here by Him 
who has formed fuch a wonderful Body, only by 
the knitting together of fome Mufcular Fibres, 
(if we except fome Glands, the Ufe of which is 
to moiften it, as it becomes dry) and fix it in .a 
Place where all thefe Motions may have their 
Ufe ? 

Let the moil obdurate and deplorable Atheift: 
confider with himfeif, whether there is the leaft 
Shadow or Appearance of Truth for his afcri- 
bing this to meer Chance, or to natural Laws 
working neceflarily, and without any wife Deter* 
mination. 

This Tongue lies in the Mouth, where the 
Sound that comes out of the Wind-pipe p'affes 
thro’; and which, by the Motion of the Tongue; 
becomes diftindt ; and fo forming all Speeches 
and Languages, produces this great Wonder, 
that a Man, by the Motion of fuch an Inftru- 
ment, can communicate the Thoughts of his 
Soul to another ; whereas, if it were otherwife 
placed, or if it were not of fuch a Texture and 
Property, the whole World would be brought 
into Confufion : This may be obfervM in thofe, 
who by Deafnefs or other Accidents have the 
Misfortune of not being able to ufe their Tongue: 
How great is the Trouble and Difficulty they 
find in expreffing their Thoughts to other Men ? 
In fhort, every one may eafily reprefent to himfeif 
what a Diforder it would be, fuppofing all Men 
dumb, if we were obliged to make ufe of other 
Signs and Tokens, in order to carry on any Com- 
merce or other Bufiaefs with one another,- hot to 
mention the Prejudice which the teaching of all 

Sciences, 




The Religious Philofopher. 3 1 

Sciences, and in a manner every thing that pafles 
among Men, would /lifter thereby. 

The Tongue does alfo lie upon that Place, 
thro’ which the Meat and Drink pafles ; and be- 
fides its other Faculties, is a principal Inftrument 
of Taiie. If it had not this Property, how many 
1 People would eat without any Pleafure or Satif- 
faftion ? Nay, To neceffary a Work would be ve- 
ry tedious and irkfome to many. 

1 Can any one again perfwade himfelf that he 
is not beholden to the Wifdom and Goodnefs 
of his Creator, who has placed this Tongue in 
the Mouthy and endowed it with all thefe Proper- 
ties ? Could any Man ever fhow in the very 
beft Machine of Humane Invention, fo many 
Wonders in the Stru&ure thereof, fo much Wif- 
dom in the Difpofition of the Parts, fo many 
Advantages in the Ufe of it ? And can all dis- 
cover the Hand of a wife Artificer in the For- 
mation of a much meaner Inftrument ? How 
miferably blind are fuch Men, who cannot fee 
in this wonderful and amazing Structure of the 
Tongue, a Wife, Powerful and Gracious Crea- 
tor, and ftill prefume to affirm that all this 
comes to pafs by Chance, at leaft without Know- 
ledge ? 

Not to mention here exprefly that Service and 
Ufe of the Tongue which preferves all Men alive, 
viz. by thrufting the Food, after it has been 
chewed in the Mouth, down the Throat ; with- 
out which we ftiould not be able to fwallow at 
all, or at leaft but with great Difficulty ; the In- 
conveniencies of which, all fueh as have loft this 
Faculty by Swellings in thofe Parts, are very 
fenfible of. 


C 4 
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Sf ct. VI. Of the 'Throat. 

N o w v if we pafs on to the Throat, whither 
the Food leads us from the Mouth and Tongue ; 
and if we confider the Stru&urc thereof, can any 
one imagine that it was fo contrived without any 
Wifdom, that the Orifice, or Opening of the 
Throat, is dilated by three Pair of different 
Mufcles, (fee Tab. I. Fig. 2. B B, C C, D D,) like 
a Bag by fix Hands, to the End that the 'Food; 
which the Tongue drives thitherwards, may be 
(wallowed, and defcend without any Trouble ; 
being drawn up fo much higher backwards, by 
1 the Mufcles D D, that the Food pafling over the 
lower Brim thereof, and linking againft the hin- 
der Part, fhould not fail to find the right En- 
trance of the Throat, which being compofed of 
a moift Membrane, would dofe together, or at 
lead: hinder the fwallowing, if thofe Mufcles 
were not placed there. • 

Sect. VII. Of the Wind-pipe. 

m : i. r — r* 

Bu ¥„ herein appears yet more fenfibly the De- 
fign and Wifdom of the Great Artificer, in order- 
ing the Food to pafs over, the Orifice of the 
Wind-pipe as it goes to the Throat : For if any 
thing falls into the Wind-pipe (which People; 
commonly call going the wrong JVay ) every one 
knows what Diforder it- occafions in them, fa 
great fometimes as to put' them in danger of 
choaking; wherefore it is abfolutely neceffary, if 
we would eat with Eafe, and preferve.our Life 
at the fame time, that the Wind-pipe, ot the 
k Mouth of it, fhould be clofed when we (wallow, 

and then immediately open'd again in order to 
draw our Breath : Now can any body be fo dull 

as 
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as not to obferve this determinate End and Defign 
of our Wife and Merciful Creator 1 Let him only 
take the Trouble of viewing the upper Part of 
the Wind-pipe of a Sheep or a Calf/ where he 
will fee more plainly than can be (hewn him here 
by a Figure, that there lies a Cartilage, called the 
Epiglotti , which being prefled down by the Food, 
when ’tis fwallowed, covers the Orifice of the 
Wind-pipe lying under ir, by which means the 
Food pafling over it, as if it were a Bridge made 
for that Purpofe, in its Way to the Throat, is 
prevented from falling into the Wind-pipe, which 
would often occafion coughing, {training, and 
other greater Inconveniencies. 5 

Now if this Cartilage fhould remain lying thus 
upon the Orifice of the Wind-pipe, the Breath 
would be ftopt, and the living Creature imme- 
diately fuffocated. Do we not here again dif- 
c over a wife Defign, that this Epiglotti is fo 
contriv’d, as to rife up like a Spring that has been 
prefled down, or as fome fay, drawn up by Muf- 
cular Fibres after the Food has pafled over it ? 
By which means the Paflage of the Breath is 
immediately open’d after fwallowing, in cafe the 
Elaftical Force of the faid Epiglotti fhould be 
weaken’d by too much Ufe. 

Sect. VIII. ConviEl ions from vchat has been faid above. 

N o w let a Man confider all thefe things to- 
gether, as they appear in fo fmall a Place as 
the Cavity of the Mouth, and fee whether he 
can Fill fuppofe that all of them, fo manifold 
in, Number, fo neceflary to our Life and Well- 
being, could have met together in fuch a narrow 
Circumference,without any Defign of the Maker, 
and by meer Chance or ignorant Caufes? Can he 
npt clearly difeover therein a Wifdom, Power and 

Goodnefs, 
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Goodnefs, which contrived all this, in order to 
fupport this Part of the Humane Body, and to 
preferve it from fudden Death by Suffocation or 
Strangling ? And let any one fay, if he can, that 
in a Place not above a Span long, where fo many 
Difpofitions of fo many different things, for the 
attaining fuch weighty Purpofes do appear ; that 
all this is brought about, by Caufes ignorant of 
their own Work. 

Sect. IX. About Sucking , and of Places from ’which 
the Air is exhaufied. 

Before we conclude this Difcourfe, I muft 
add fomething, which as often as I confider it, 
does every time excite in me a new Aftonifhment. 

All the Learned World knows the juft Praifes 
that have been given to the famous Terrlcelliy 
G-ueriCy Boyle , and others, who were the firft In- 
venters of the Art of producing a Vacuum , or 
Place void of Air, by the fubflding or finking of 
Quick-filver, or otherwife by Air-Pumps, where- 
by fo many Secrets of Nature have been difco- 
verYl. And can we fee without Handing amazed 
at the All-comprehending Wifdom of our Great 
Creator, who has prepared and fitted the 
Mouth of all Men for an Inftrument to produce 
the fame Effedl The Adion which is called 
Suckingy is a plain Demonftration thereof, and is 
performed by putting the Tongue and Lips to- 
gether, or otherwife, only by leaving a little 
Cavity between them firft open, and afterwards 
drawing the Tongue backwards, which makes a 
Hollownefs that was not there before between 
the Tongue and Lips, and confequently empties 
it of Air; or otherwife, by drawing the Tongue 
back, makes the Cavity that was there larger, 
giving the Air that was in the Place more room. 
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and fo lefl'ens the Prelfure and Refinance of it in 
chat Place ; by which means the Liquor ( into 
which one End of a Pipe is put, and the other 
into the Cavity of the Mouth, which has been 
emptied of its Air) being prefl'ed by the External 
Air, and finding in the Mouth little or no Re- 
finance, is forced up thither. The fame Effect is 
feen in the Sucking up of Smoak by thofe that 
take Tobacco. : 

Sect. X. Sucking , as performed by Children. 

Bu r that which ought to be not only furpri- 
fing, but afloniftiing to every body, is, that this 
fo artful a manner of producing a Vacuum is per- 
formed by Children newly born, and even by all 
the mod irrational Creatures, which, by Sucking 
their Dams as foon as they come into the World, 
are already taught to begin to fupport their own 
Lives. Can thefe know that the Air has an ex- 
panfive Faculty ? That it prelfes all things with 
fo great a Weight? That to caijfe the Milk to 
come out of the Bread: with fuch a Preffure, there 
mud: be a Vacuum , or Place void of Air, made 
before the Orifices of the Nipples ? That this 
Place muft be fo clofed on all Sides, that tho’ the 
Air, in order to Refpiration, paffing thro* the 
Nodrils, can infinuate itfelf by the fmalled Open- 
ing, yet it mud: be prevented from coming into 
this Vacuum ; for in fuch a cafe the Sucking, or 
the flowing of the Milk, would ceafe; all which 
things mufl: be well obferv’d by fuch as make 
Inflruments proper for Sucking, as they are ex- 
actly followed by Nature ; which teaches igno- 
rant Children, and even brute Beads, to form this 
curious Machine, and to ufe it according to the 
drifted; Rules of Art. 


Sect. 
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Sect. XI. ConviBions from the foregoing Olfer- 
' - vat ions.* 

Now let the unhappy Patrons of the defperate 
Sentiments of an Epicurus and Lucretius ferioufly 
confider thefe things with us, and fee whether 
their Fundamental Principle can obtain here, viz.. 
that all things are produced without a certain End 
or Defign of the Creator, and that Men only find- 
ing ’em fo prepared to their hands, do make their 
Ufe of them. Is it to be believed that this can 
happen with Children, and all other Creatures, 
as foon as they are born, which do not fo much 
as know, that there is fuch a thing as Air, much 
lefs how to apply it to this .Purpofe ? Can any 
|Man, endow’d with Reafon, think that the dul- 
left and moft ignorant of all living Creatures are 
immediately capable to apply fuch a Machine to 
its right Ufe ? Whereas Men of the greatefl 
Learning I and Underftanding will readily own 
how difficult it is at firft for them to underftand 
and ufe the fame rightly ; every one can witnefs 
this the firff: time he takes an Air-pump into his 
hand/ 

And to give a convincing Proof that the Inftru- 
ments made ufe of for Children and young Crea- 
tures in Sucking, are produced by infinite Wifdom 
for that Purpofe, we need only enquire into the 
wonderful Structure of the Mufcles of the Lips and 
Tongue, and the flefhly Fibres of which they are 
compofed, and which are fo well defcrib’d by all 
skilful Anatomifts. If we would allow Reafon 
to take place, we fhould be fufKciently fatisffed 
by this finglelnffance; that, becaufe that Paflage 
is ffopt in Sucking, which upon other occafions is 
prepared for the Air, the adorable Creator, and 

great 
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great Prefervcr of all things, living, has fo difpo- 
fed theNoftrils, that they may ferve for breathing 
during the A&ion of Sucking; and fo this great 
Work, fo necefl’ary to new-born Creatures, might 
not be obftrudted at every turn. A Proof of this 
is feen in Nurfes, who, when they have a mind 
that the Child Ihould leave off Sucking, flop their * 
Nofe with their Finger, by which means theit 
breathing that way being hindred, they immedi- 
ately quit the Breaft, that they may draw in the 
Air by their Mouths. 

How defperately blind muft he be, who in all 
this does not obferve the Wifdom of his Creator ! 
that has after fo wonderful a manner contriv’d 
this fo great and fo neceifary a Work, whereby 
all living Creatures are, as foon as born, pre- 
ferv’d from perifhing for lack of Food, even then 
when the Nature of Suftion was unknown to 
Mankind ? For it is plain, beyond all need of 
Proof, that none of the old Philofophers ( as far 
as appears by their Writings) knew any thing of 
the matter, till that in the laft Century the Pro- 
perties of the Air were difcovered. 

Since it is not conceivable how any one can 
have a juft Notion of the Nature of SuEhon , 
without owning at the fame time the amazing 
Wifdom of him who (to fay nothing of Womens 
Breafts) has adapted the Mouths of Children to 
perform a Work of fo much Art ; could any 
Man likewife behold a Machine form’d for ma- 
king a Vacuum , or for exhaufting Air, not com- 
pofed of any folid Matter, fuch as Brafs, Iron 
or Glafs, (of which Air-pumps and Barometers 
are ufually made) but only of flabby Membranes, 
and flexible Fibres joyn’d together, fuch as the 
Mufcles are made of; I fay, could any one fee 
thefe Wonders perform’d by fuch Inftrnments, 
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and imagine them to be formed without any Skill 
in Mechanicks, by meer Chance, at leaft without 
Wifdom or Defign ? 

Let the moft obdurate Atheift, even *ho J he 
were a great Mathematician, fet about a Work 
of the like Nature, and try whether with all the 
Skill he is Mailer of, he can produce fo compleat 
a Machine out of fuch unapt Matter ; and if he 
could frame one, even after a much more imper- 
fed manner, would he not think that fuch an 
Invention ought to procure him the Praifes of 
the greateft Mechanics? And can he then think 
himfelf Juft or Reafonable, to refufe thofe Praifes 
to that Glorious Creator, who has placed and 
fixed fuch a Machine in the Mouths of all Men, 
and of many other Animals ! 



i 
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Contemplation IV. 

Of the Throat , Stomach , and Bowels. 

Sect. I. Concerning the Throat . 

ET us now go on, and contemplate' the Stru- 



JLi dure and Function of the Throat, as it ex- 
tends itfelf from the Mouth to the Stomach. 

The Food being fufficiently chewed in the 
Mouth, and being conveyed in the manner as has 
been before deferibed, into the Throat, thro J the 
Orifice or Opening thereof, (Tab.l. Fig . 2. E) if it 
were to defeend by its Weight only, it would re- 
quire a great deal of Time to pafs into the Stomach 
thro" this Tube, becaufe of its being membranous 
and moift, fo that the Parts of it would flick toge- 
ther ; efpecially, if any Piece of Food, by its Large- 
nefs and Solidity, fhould extend the Throat in its 
Defcent, and thereby contrail thofe Parts that arc 
above and below the faid Food : To fay nothing 
of the Throat of Beads, which lies horizontally, 
or even afeends when they feed upon the Ground; 
in fuch a cafe, I fay, that which is fwallowed 
would not be able to proceed into the Stomach. 

Now, to prevent all thefe Inconveniencies, it 
has pleafed the Gracious Creator to place there 
a Mufcle, A A, ( which is here reprefented, cut 
thro’, and is by fome taken for two) the Fibres of 
which encompaffing the Throat, and contracting 
themfelves, do thereby fqueeze it, and fo force the 
Food to defeend ; for whatever the Caufe be, it is 


expe- 
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experimentally true, that all the Mufcies of the 
Body operate, by contra&ing or fhortning their 
Fibres. 

Sect. II. The Strait and Circular Fibres of the 

‘throat. 

Can we further confider the wonderful Order 
in which this Tube is framed, without acknow- 
ledging aWifdom therein that intended the Pro- 
trufion of the Food into the Stomach 1 Since the 
outward Membrane E being taken off and laid 
afide at a (which is to be underflood in all thofe 
Places where you meet with the Letter a in this 
Figure) the Mufcular Fibres F fhew themfelves, 
defending perpendicularly, or lengthwife, ac- 
cording to the whole Extenfion of the Throat ; 
having others under them, as in G, which encom- 
pafs the Throat like Rings of Circles : Let us now 
imagine, that thefe two Sorts of Fibres, viz,. 
thofe that run lengthwife at F, and the Circular 
at G, were contra&ed ; we fhould then perceive 
that thefe laft Circular Fibres, fhortening them- 
felves behind and above the Part where the Food 
lies, protrude the fame downwards, after the fame 
manner as the Women that make SauTages are 
wont to do, by fqueezing the Matter with their 
Hand, in order to make the fame go forward into 
the Bag or Gut that is to contain it ; whilft in the 
mean time, the long Fibres, by fhortening them- 
felves likewife, do widen the Place thro’ which 
the Food is to pafs, to the End it may be the 
more eafily thruft down by the Contra&ion of the 
Circular Fibres. 

Now that this Motion and ProgrefTion of the 
Food towards the Stomach is perform’d by fuch 
a kind of Force, and not by its own Weight, is 
plain by Childrens fwallowing their Vi&uals into 

the 
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the Stomach upwards when they ftand upon their 
Heads : Upon which Account every one of us is 
moft highly obliged to the Goodnefs of our Crea- 
tor; becaufe otherwife no body could take in any 
Food in the Pofture of lying down ; which how 
exceeding inconvenient it would be to lick and 
difiemper’d People, is not neceffary to be farther 
defcribed. 

Sect. III. Oj other Tunic Jes or Coats of the 

Throat. 

One thing further jfeemed requifite towards 
rendering the Palfage of the Food yet more eafy, 
viz.. That the Tube above-mention'd, for the 
better performing its Fun&ion, fhould be kept 
conftantly moift ; forafmuch as the Food being 
fometimes dry, its Motion and Defcent would 
be perform'd more flowly and with greater 
Trouble. . 

Can we therefore difcover no Wifdom herein ; 
that in order to produce fuch an Effect, the faid 
Throat has a Tunicle full of Blood- Velfels, that 
is of Veins and Arteries, (S zzTab I .Fig. i.H.) 
and yet another under that at I, which is called 
the Glandulous Tunick , becaufe it is full of little 
Giands, from whence a Liquor is feparated from 
the Arteries, which renders the under-lying K, 
called the Nervous Coat, fmooth and flippery, 
that it may be fit for the faid tJfes ? It ought 
likewife to be obferved here, that thefe Glands 
in this Coat or Tunicle are placed exa&ly be- 
tween flelhy Fibres for this Reafoiij that there- 
by they may be more or lefs prelfed, in order to 
difcharge their Moifture according as there is 
occafion ; for which Caufe likewife, this laft 
Tunicle is endued with a foft Woolinefs on the 
Infide, which in fome meafure is able to flop ar 
V 0 l. I. D hin 
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hinder the Moiflure from paffing away till it has 
perfomed its Fun&ion of making the Parts flip- 
pery ; when there is too little of this Moiflure, 
and the Throat is too dry, that which we call 
Third, feems to be produced, which is a natural 
Warning that Moiflure is there wanted. 

Sect. IV. ConviElions from the foregoing Obfervations. 

Now can any one imagine, that all thiswon- 
derful Structure of the Parts of the Throat is pro- 
duced by Chance, without any View or Refpeft 
to the Order and Ufes for which they are de- 
figned ! which befides thofe artful Inflruments for 
forcing the Food to defcend into the Stomach, 
befides the Veins that feed it, and by the Moi- 
flure which is feparated in the Glands, contri- 
bute to make it fmooth, has likewife in itfelf the 
Property of warning us when we ought to moiflen 
it, at fuch Times as its own natural Juices are 
not diffident to perform the fame, by reafon of 
the Drynefs of the Food, or other Accidents : 
And if any Body does perfifl in affirming that all 
this is owing to Chance, why fhould he be afhamed 
to fay, that a Spout or Pipe, by which the Rain- 
water is conveyed from the Top of a Houfe into 
a Ciflern (which in comparifon of the Stru&ure of 
the Throat, has nothing of Skill in it) was pro- 
duced in that Place by a meer Accident, and with- 
out any End or Defign ? 

S e c r. V. Of the Stomach. 

Now in cafe the Stomach DCDT, (Tab.l. 
Fig. 3.) were as narrow as the Throat E A, or as 
the Inteflines GHHII, both which make one 
and the fame continued Tube with the Stomach, 
and that the Food fhould pafs thro 5 all of them 
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with equal Force and Swiftnefs, it would not be 
poflible that the fame fhould be rightly prepared, 
or, as they call it, macerated and converted from 
a folid Body into a fluid Matter proper for Nou- 
rifhment* 

And here again do we not fee plain Footfteps 
of a wife End in contriving the Stomach to be fo 
much larger and hollower, in order to contain 
at once all the Meat and Drink that is fent down 
into it? and befides of fuch a Stru&ure, as not to 
fuffer the fame to pafs too foon thro’ it, as it 
happens in all the other Parts of this great and 
long Tube ? 

Thus we fee that the Food defcending from 
E A into the Stomach B, is hinder'd from pro- 
ceeding further, byReafon that the extreme Part 
or End of the Stomach C, by which the Food is 
to be difcharged, is fo much higher than the Belly 
of it in which it lies ; whereby it is obliged to re- 
main therefor a while, in order to be turned into 
a fort of Pap, which the Anatomifls call Chylm or 
Chymm ; or as fome will have it, till the Quin- 
tefcence thereof be extra&ed. 

And what I cannot pafs over here without a 
Note of Admiration is. That according to the 
Obfervationsofthat great Anatomift Verheyen, the 
difcharging Part C is not raifed up to that heighth, 
but juft at the Time when the Stomach is full ana 
extended, and fo is capable of hindering the Food 
from pafling too fwiftly thro* it ; whereas other- 
wife when the Stomach is empty, it finks down 
much lower* Can any one fee this without dif- 
covering theDefign of the Great Creator, to con- 
tinue the Food a fufficient Time in the Stomach 1 
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Sect. VI. The Juices of the Stomach, and concerning 
the Mufcular Valve. 

Now whether the Confumption of the Food 
happens after one or the other Manner, it was ne- 
ceflary in both Cafes, that there fhould be more 
Moifture mixed with it in the Stomach, in order 
to put it into a Fermentation, or otherwife to 
convert into that fluid Matter called Chyle. 

Can it now be thought, that meer Chance pro- 
duced fuch avaft Number of Arteries in the Sto- - 
mach as you may fee at D D, d d ; and fuch a won- 
derful Number likewife of Nerves, fpreading like 
fo many Branches out of E and F, which convey 
into it fuch a Moifture and Nervous Juice by the 
Glands that are placed on purpofe, that together 
with the Spittle which is mixed with the Food 
in Chewing, they may make a new Liquor proper 
for the Attrition or Breaking of the Food ; and 
to the End that it may remain long enough there- 
in, the extreme Part of the Stomach B (Tab. I. 
Fig. 4.) is (hut up with a Mufcle that encom- 
paffes and contra&s the fame, and which there- 
fore cannot be opened but with a greater Force or 
Prefliire ? 

Sect. VII. The Fibres of the Stomach. 

The Food having remained fome Hours in the 
Stomach, in order to its Change, muft afterwards 
purfue its way for the Nourifhment of the whole 
Body : Can any one then think that it haprvn., 1 
without the efpecial Wifdomof God, that every 
Thing is found in the Stomach adapted in the 
beft manner to promote this Purpofe ? 
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1 . By the infenfibly oblique Afcenfion from che 
Bottom of the Stomach to the Paflage C (Tab. I. 
Fig. 3.) in order to difcharge the fame: Whereas 
if this laft Orifice was of the fame Stru&ure as 
that at A, thro' which the Food paffes into the 
Stomach, it is plain that the Difcharge thereof 
could not be performed but with very great 
Trouble. 

2. Add to this, that the external Fibres of the 
Stomach are extended lengthwife in it, and be- 
ing fhortenM in their Operation, they likewife 
render the Stomach fo much fhorter • and in or- 
der to exert themfelves with greater Strength at 
both the Orifices A and C, as alfo at the Bottom 
of the Stomach, they become mufculous. 

3. Moreover (Tab. I. Fig. 4.) other ftronger 
Fibres D encompafs the Stomach annularly, and 
crofs the former, which being drawn together, 
make the Stomach narrower. 

4. Under thefe there lie yet another Row of 
Fibres (Tab. I. Fig. 5.) which run obliquely A, 
extending themfelves from the uppermoft Part of 
the Stomach to the Bottom thereof, drawing 
obliquely the End M towards the Beginning N. 

Now let any one fuppofe, that he held this 
Stomach CT full of a fluid Matter in his Hand, 
and that it was to continue in the fame Pofition 
in relation to the Heighth of its lower End C : 
Could he poflibly invent a better Way to dif- 
charge the laid Matter by the Orifice C, as firfh by 
doling the Orifice A, and afterwards contra&ing 
the Stomach, by pinching it together lengthwife 
from C to A ; by which means the inclofed Mat- 
ter being thruft againft the Left end of the Sto- 
mach T, muft neceflarily be forced out at the 
Right end where the Orifice C is ? 

D 3 No w 
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Now how particularly ferviceable the ftrong 
Mufcular Fibres B (Tab. I. Fig. •>.) are thereto, 
is plain, firfly becaufe they encompafling the Left 
Orifice of the Stomach I, do fhut the fame ex- 
aftly at the Time when the Food is thruft out at 
the other Orifice K, to the End that the^ Chyle 
may not be driven back again into the Throat 
thro" the Orifice I P. Secondly , Becaufe thefe Fi- 
bres B running lengthwife, are inferted in the 
right Pafl'age of the Stomach K, which when 
they become fhorter, they draw towards them- 
feives, and by this one Aft ion do at the fame time 
contraft or fhorten the Stomach from M^to N, 
and whilif they fhut one Orifice I, they do in 
fome manner dilate the other K ; infomuch that 
it is impoffible, when all thefe Fibres are con- 
tracted and perform their Funftion, but that 
the Chyle fliould be protruded by the Ori- 
fice K K. 

How comes it to pafs now, if all this be done 
by Chance, that thefe Fibres of the Stomach run, 
or are extended fo differently from thofe of the 
Throat, and thofe of the Bowels, which lhall be 
accounted for hereafter ? And whence comes it, 
that each of them is adapted, in the moft proper 
manner, to its right Ufe, and the Funftions that 
are required of it ? Can the wonderful Strufture 
of the Fibres be deemed accidental ! Why don’t 
they fay the fame of the Preparation of the Ropes 
that are ufed in the drawing up of a * Rammer , 
jn which, comparatively, there is very little 
Art ? 


* An Engine ufed in driving Piles or Stakes into the 

Crpund. 


Sect. 


I 
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Sect. VIII. The Mucilage or Slime of the Stomach. 

B e s 1 d e s all this, there is often a Neceflity in 
fome Perfons, for an Acid Matter to compleat 
the Diflolution of fome kinds of Food ; of which 
Nature arealfo feveral Medicines, fuch as Vinegar, 
Verjuice, Lemon-Liquor, Muftard, Pepper- Root, 
and almoft all Spices, all Salts, as well the'Com- 
mon as Volatile, and others, which are all Acid, 
and neverthelefs very neceflary on fome occafions. 
Now, forafmuch as the Stomach is membranous, 
and the Membranes thereof extreamly fenfible, 
there was danger, that by fuch {harp Matters it 
might either be affe&ed with Pain, or elfe irrita- 
ted to Vomiting or other irregular Motions. Can 
we therefore here, without Thatikfulnefs and A- 
ftoniftiment too, obferve, how it has pleafed our 
Gracious Creator, with great Wifdom to provide 
againft the fame, by cloathing the innermoft Part 
of the Stomach and Bowels with a thick and 
tough Slime, (whereby they are defended from 
the Corrofion of thofe fharp Matters) which is 
Ilopt there, and adheres to fmall Fibres, that {land 
(height up on the (ides of the Stomach, like the 
Silk Thread in Velvet, to prevent the faid Slime 
from being carried away immediately by the Food 
that paflfes thro* the Stomach ! 

Can any body now, confidering what has been 
here faid about the Stomach, (tho* for Brevity fake 
I have defignedly bmitted feveral remarkable Or- 
cumftances) remain unconvinced that it was a 
Great Creator who, in order to difplay his Wif- 
dom and Goodnefs to Mankind, has produced 
all this in fuch a beautiful Order 1 And can he, 
without Scruple, aferibe this whole Structure to 
ignorant Caufesl the rather, becaufe any one o( 
thefe Circumftances failing, very difmal Confe 

D 4 quences. 
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quences, and even Death itfelf, would fomc- 
times follow. 

Sect. IX, Of Hunger. 

T o fay nothing more about the Stomach, which | 
feems plainly to prove the Defign of Him ‘that 
made it; are we not particularly obliged to return 
him our Thanks for having been pleafed, over and 1 
above, to add to the Stru&ure of the Stomach, 
befides fo many other neceflfary Ufes, the follow- 
ing Property, viz,. Hunger ; by feeling which, we 
are acquainted, that we ftand in need of new Food 
and Refreftiment, of which, without fuch a Warn- 
ing, we Ihould not be fenfible oftentimes, till we 
become weak and faint, and unfit for Bufinefs 
for want of the fame. 

He muft be miferably blind who cannot difco- 
\>er a Wife and Gracious Maker of all thefe things; 
or that can perfwade himfelf, that their skilful 
Stru&ure, and fo many Conveniencies and regular 
and well adapted Ufes, can be produced by meer 
Chance or irrational Caufes. 

Sec t. X. The Ufes of the Guts. 

Let us now pafs on with the Food to the Bowels 
or Guts ; to know the Conftru&ion of which, you 
may confider the Tube (Tab. I. Fig. 2.) reprefenting 
the Gullet and the Stomach as Parts of. the Bowels 
to which they are annex’d, fince tljeMembranes and 
Tunicks thereof are for the moft part analogous 
with thofe of the Guts, and fo are its Motions too, 
bywhich theMatter contain’d therein isprotruded; 
for which reafon we fhall not repeat the fame here. 

This Tube has the following great Ufes;(F/^.i.) 
Fir ft, that it fepa'rates that which is proper for 
Nourifliment from jhe unnecefiary Parts, convey- 
ing 
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ing it to the Vena LaElea, or Milky Veins ; Secondly } 
that it carries the Remainder of the Food to the/w- 
tejiinum ReSlum, in order to be there difcharged. 

Now to fpeak of this laft in the firtt place, it 
will not be necetfary to fay, after the Defcription 
of the, Gullet and Stomach, that this is alfo per- 
formed by the long and circular Fibres, which do 
likewife both here produce, by contrafting and 
fhortning themfelves, a protrufive Motion, called 
by the Anatomifts, ‘The Perijlaltic Motion. 

Sect. X. The Mefentery . 

You may fee how thefe Bowels are placed in 
the Body, in Tab. I. Fig. 3 . Now in cafe this Tube 
of the Bowels was fhort,' there would be danger 
that the Chyle, or nourifhing Juice, extra&ed from 
the Food, might in a great meafure be difcharged 
with the ufelefs Part thereof. Is it therefore with- 
out a Defign of the Maker that there are fo many 
Meanders or Windings therein ; fo that it is very 
near fix times the Length of a Man ? And parti- 
cularly, that notwithftanding all its Turnings, it is 
fatten'd in fuch a manner to the Mefentery , that it is 
not pofttble for the Food either to miftake its way, 
byreafonof the length of the Inteftines, or 'to take 
any fuch turn, as that the way thro' which theChyle 
paffes fhould be ftopt; as may be feen in Tab.l. Fig. 6, 
where G G reprefents the Mefentery, and L L the 
Bowels or Guts fatten'd to it, but both extended. 

Now can any one fee without Aftonifhment, 
that in this Membrane (which being only flat and 
round, would be too big to lie conveniently in the 
Belly, in cafe it fhould be fatten’d to fuch a great 
Length of the Bowels in its Circumference) fuch a 
wonderful Method is ufed by our moft wife Crea- 
tor for that purpofe, viz,, by plaiting it upwards 
and downwards upon the Edge of the Mefentery, 
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juft as they ufed to do the Ruffs -in old Times > 
An Inftance of which may be feen in that Part of 
the Inteftines described by P Q,, R S, (Tab. I. 
Fig. 6 .) and more fully in the 2 Fig. of the 18 Tab. 
of Verheyen, in the ruffled Edge B B of this ex- 
panded Mefentery ; to which, that we may not 
multiply the Figures too much, we refer thofe 
that are defirous to fee it in its true State. It is 
by this means, that tho 5 the fame is not above 
two Spans breadth in a Man of a middle Size, 
yet by thefe Plaits and Folds it acquires fo much 
Length, as to afford fufficient room for the Tube 
of the Inteftines, which is fo much longer, to be 
fatten'd to it. Now in cafe this Problem had 
been laid before a great and able Mathematician, 
would not he have thought that he had acquired 
no fmall Honour, by folving it after this manner ? 
And can any body fancy that this is performed 
by Chance, or without Wifdom ! 

Sect. XII. The Glands of the Inteflines. 

Now whilft the nutricious Juices are continu- 
ally feparated from the Food in the Bowels, and 
by Openings, which are found in their Membranes 
pafs into the external Parts, as we (hall (hew here- 
after ; it feems as if it could not be avoided, that 
the Remainder being thereby become dryer,fhould 
be hinder’d from proceeding conveniently on its 
way in this Tube. To remove this Difficulty, the 
adorable Creator has been pleafed to place feve- 
ral Glands in the Inteftines, from whence they 
filtrate a Liquor fufficient to foften the Excre- 
ments, befides others proceeding out of the Gian- 
dulous Coat of the Bowels themfelves, which 
help to render the Paffage fmooth and flippery, 
and fo fit for the intended Service. 


Fig. 4 
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Can this likewife be faid to be done by Chance ! 
Why then are thefe Glands fmaller and fewer in 
the thin Guts G, H H, 1 1, (Tab. I. Fig. 3 .) which 
lie next to the Stomach, where that which is in it 
has a great deal of Chyle and Moifture ? And 
why are thofe Glands multiplied about the End 
of thefe thin Guts, unlefs it were that the ufelefs 
Matter, being by the Separation of the Chyle 
grown dryer, wants more Moifture to render it fo 
fluid ; and to the end that what ftill remain’d in 
it of the Chyle may be fqueezed out of it ; after 
the manner of the Apothecaries, who, in order to 
extrad the Juices from their Drugs when they 
are pretty dry, put fome Liquor in while they arc 
pounding them ? Laftly, why are thofe Glands 
in the thick Guts M, N N N, O, that lie far- 
theft from the Stomach, and where the Matter 
to be difcharged is in a manner divefted of all its 
Chylous Juice, thebiggeft of all; unlefs it be, 
that the greateft Moifture is there requifite to 
prevent its being too hard ? 

* JT m > "I 

Sect. XIII. The Wrinkles , Valves , and Inteftinum 

Redum. 

Now not to mention the Wrinkles of the thin 
Guts, the Ufe of which is to hinder the digefted 
Food, that has ftill fome Chyle in it, from pafling 
too fwiftly thro 3 thofe Orifices that are made to 
receive the Chyle, nor the great Valve K, at the 
end of thofe thin Guts, whereby the Matter that 
is hardly now of any further Ufe, is hindred from 
going back : Why are the thick Inteftines larger, 
and furnifbed with fo many feparated Places, un- 
lefs it be to colled the ufelefs Matter therein, 
and to the end that People may not be too fre- 
quently obliged to difeharge the fame ? 
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Is it not therefore very plain,that the Intefiinum 
ReElum O P, is only contrived for difcharging the 
abovefaid Matter ? Why does it defcend (freight 
forwards, unlefs it were, that the Difcharge of 
the faid Matter fliould not be obftrudted by un- 
neceflary Windings and Turnings ? 

Is all this made without fuch a Defign! Why 
is there a round contradting Mufcle P, which, like 
a Ring, pinches this Bowel at the end of it ? Is 
it not to hinder an inceflant Protrufion of the Ex- 
crementitious Parts, by the continual Periftaltic 
Motion of the Inteftines ? And fince that in fe- 
veral Difcharges, when the Matter is hard, the 
hitejlinum Reclum O P, is prefled and flnks down- 
wards, we may fee that the two Mufcles QJ? 
and Q P, are placed there on purpofe to fecure it^ 
for by their Afliftance, the (hutting Mufcle and 
the Jnteftinum ReElum are drawn back again, after 
a difficult Difcharge, and made to afcend by the 
(hortning of their Fibres. 

Sect. XI V. The Ufss of the Oblique and Lateral 
Mufcles of the Belly. 

And forafmuch as the Protruflve Motion of 
the Bowels is not fometimes ftrong enough alone 
to difcharge the Excrementitious Matter, ought i 
we ‘not likewife herein to adore the exceeding 
great Wifdom of the Creator, who, befides the 
Diaphragm a or "Midriff, has after fo wonderful 
a manner made the whole Covering, or Tegu- 
ment of-, the Belly, to be affifting thereto ; by 
which means the expuifive Force may be ren- i 
der'd incomparably greater, as often as there is 
any occafion for it ? 

In order thereto, People are wont, firft, flrongly 
to draw in their Breath ; by doing of which the 
Midriff lying juft above the Stomach, fo violently 

p.efles 
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prelfes upon all the Bowels, To that unlefs they 
oppofe it on purpofe, the whole Behy rifeth there- 
with, to the end that the Guts may be prelfed 
more clofely together. 

Now fince the Bowels, thus prefs’d down by 
the Midriff, are forced to dilate themfelves out- 
wardly in the Belly, unlefs the extended Cover- 
ing of the Belly did again ^ontraft itfeif by the 
Attion of its Mufcles, and prefs the Bowels to- 
gether with a ftrong Force, the Excrements cou’d 
not be protruded thro' the Intefiinum ReElum : 
But fince that Inteiline is open, and at the fame 
time the Bowels are prefs’d together from all 
Parts, the Matter contain’d in them miift be* 
protruded thro’ the Orifice of the faid Reclum. 

Now, how wonderfully this comprehenfive 
Force is produced by the Mufcles which compofe 
the Coverings of the Belly, is plain to thofejthat 
are acquainted with the Stru&ure thereof. 

To give you fome Notion of it here, without 
mentioning the ufual Coverings which the Belly 
has in common with many other Parts ; (Tab. II. 
Fig. 1.) A is the Cuticula or upper Skin, B the 
Cutis or Skin, C the Fat, D the fleflily Tegument 
or Covering ; the external Parts thereof to con- 
fift, on both fides, firfl , of the Mufcle G, the Fi- 
bres of which defcend obliquely from the Vertebra 
of the Loyns to the Linea Alba K K, which 
runs downwards from the Breaft-bone thro’ the 
Navel L to the Os Pubis , and is of a ftrong 
and fibrous Stru&ure, in order to refift the Force 
of the Mufcles drawing againft one another on 
each fide: The Mufcle of the fame Name and 
Kind belonging to the other fide, is laid open at O, 
in order to ftiew that which is under it. Secondly , 
we fee another pair of Mufcles lying under the for- 
mer, the Fibres of wEich running upwards oblique- 
ly from the Vertebra to the aforefaid Linea Alba 

k k; 
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KK, do crofs thofe of the firfl Mufcle as appears 
here at M, on the one fide, under a part of the I 
firft Mufcle, which is turned up ; and on the other I 
fide at P, where it is fully feparated. Tbirdly t I 
There are a pair of Mufcles that lie underneath I 
the fame, on the right fide at U, the Fibres of I 
which are extended laterally or crofs, and not I 
obliquely, from the Vertebra to the Line a Alba , or I 
White Line K K: The tranfverfe Mufcle of the left I 
Side is not vifible in this Figure, becaufe of the 
Mufcles that lie upon it, called the Lateral. 

Let us nowfuppofe that thefe two loweft late- 
ral Mufcles V, do encompafs the Belly quite round, 
and in that manner compofe a Cavity, which con- 
tains the Bowels ; -and further, that all the Fibres 
of which they are made up, are Shorten'd or con- 
traded : It is plain, that the Cavity has thereby 1 
a lelfer Circumference, and confequently mull be 
narrower ; and fo the Bowels therein contain'd 
will be prefied together on all fides. 

But fince thofe Mufcles are not only ferviceable 
in the Evacuation of the Bowels, but like wife of 
the Bladder, and even in the Labour of Child-bear- 
ing Women, to whom they are of the greateftUfe 
in that important Cafe, it was neceffary that this 
Prefl'ure fliould be performed with very great 
Force ; for which Reafon the wife Creator has 
placed another pair of Mufcles (one of which is 
reprefented by M) upon the Lateral , the Fibres of 
which running obliquely upwards, as is faid be- 
fore, and ending in the Linea Alba K K, when 
they operate and become Chorter, do in like man- 
ner contrad the Belly ; but they do alfo at the 
fame time (as' is well known to the Mathemati- 
cians) by their Obliquity extended upwards, as 
it were draw down the whole Linea Alba K K- 
Now to obviate the ’ Inconveniencies that might 
proceed from hence, the Fibres of the Mufcles G, 
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that lie upon thefe, do run with a quite contrary 
Obliquity downwards; whereby the Belly is not 
only contra&ed with a new Force, but the Line a. 
Alba K K, is again drawn upwards by this con- 
trary Obliquity. 

1 

Sect. XV. The Ufe oj the Pyramidal Mufcles. 

N o w if each Pair of thefe laft oblique Mufcles 
operated with like Force upon the Linea Alba , and 
that the fame was drawn as much upwards by one 
Pair as downwards by the other, they would ba- 
lance one another ; and this White Line R K, 
would remain in its Place, without moving one 
way or the other : But fince thefe laft and upper- 
moft defcending Mufcles G, are much larger and 
ftronger than thofe that lie under at M, it imift 
follow, that whilft they operate together to dis- 
charge the Belly, by this over-balance of Force, 
thefe Fibres or White Lines K K, will be con- 
ftantly drawn fomething upwards. 

Can it now be brought about by Chance, that 
we meet with a Pair of Mufcles S and T, under 
the Os Pubis (the laft of which T, is fhewn fepa- 
rated, and hanging downwards out of its Place) 
which, from the Figure of them, are called Pyra- 
midal , and whereof the Fibres do only run up- 
wards along the White Lines to K, or about as 
high as the Navel ; fo that it is very plain to every 
Body, that being fhorter at S, and confequently 
their Fibres being drawn downwards, the Linea 
Alba , to which the Fibres are fatten’d, muft like- 
wife follow downwards ; and therefore thefe Py- 
ramidal Mufcles feem to be made ufe of as a ' Ba- 
lance of the Force, by which the defcending 
oblique Mufcles at G, do exceed the attending 
oblique ones at M ; and whereby, if not prevented 
by the Pyramidal , the White Lines would otherwife 

be 
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be mov’d upwards ? This Opinion is confirmed I 
forafmuch as in many. Bodies there are found bu j 
one of thefe Pyramidal Mufcles, and not alwayi 1 
juft two fince one that is big enough can anfwet 1 
the aforefaid Ufes : Nor yet are the fame neceffa- 1 
ry, when the afcending and defcending oblique I 
Mufcles are of equal Strength, as has been fome- 1 
times obferved. 

Sect. XVI. The Ufe of the Right Mufcles . I 

But befides all this, there feems flill to I 
remain the following Inconveniency ; that the! 
Belly being contracted by thefe Mufcles with fo I 
great Force only fideways, the Inteftines would! 
hereby be preffed as much upwards as downwards, I 
and would iikewife be driven with too great Vio-1 
lence upwards againfl the Midriff,- fo that the I 
flexible Structure of the Cartilages would be raifed I 
upwards, by which Means the Protrufive Faculty I 
would be weaken’d. To prevent which, and that I 
nothing ftiould be deficient in this great Work, I 
the Wifdom of the Sovereign Creator feems to I 
have fatten'd two other Mufcles QC^Q^ called I 
the Right , to the Os Pubis at S, after fuch a manner, | 
that their other Extremities Y Y, fhould be fa- 
ttened to and about the Breaft-bone ; whereby I 
thefe being contra<3ed, or made {hotter in their 
Fibres, draw the Ribs, with their Cartilages I 
(which terminate in the Breaft-bone) downwards ; I 
and fo they do not only hold faft to the Places to I 
which the Midrift is fixt, but Iikewife hinder the I 
fame from bending upwards by the ftrong Preffure 
of the Bowels againft the Midriff, when thofe 
Bowels are thruft upwards and downwards by 
the aforefaid annular Mufcles of the Belly. 

There are Iikewife feen in the Right Mufcles 
Q.Q.Q.. three or four Lateral white Fibres RRR; 

which 
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which do moil commonly divide each Right 
Mufcle into four other, following one another, to 
the End, that thefe Mufcles may perform their 
! Fundion by a leifer Contradion, and proportion- 
rj ably by a lefl'er Tumifadion, and fo not take up 
' too much room ; which otherwife, in cafe the 
' Flefhly Fibres of the Os Pubis fhould extend them- 
’ feives to the Breaft-bone, would not be perform'd 
fo regularly or conveniently. 

The other Ufes which are afcribed by the A- 
natomifts to thefe Right and Pyramidal Mufcles, 
may be feen and consider'd by every one in their 
Writings ; we having dwelt long enough upon 
them here already. 

. Sect. XVII. Orifices in the Mufcles for the Seminal 

Vejfels. 


He that is not fatisfied, that all thefe things 
' are performed for wife Purpofes, let him caft his 
Eyes farther in Tab. II. Fig. 1. upon the Orifices 
defcribed by the Letter I, as they are found in 
the three Mufcles ; thro' which, at the Groin, 
| there goes the Tube W, thro' which the Seminal 
Vefl'els in the Males, and the round Ligaments of 
the Matrix in the Females do pafs; and confider 
whether fuch neceflary things as thefe are placed 
there by Chance. 

Sect. XVIII. The Voluntary and Spontaneous Mo- 
tions of the Inteftinum Redum. 

To add fomething more to what has been faid 
above, and which feems to me fufficient not only 
to fettle a Sceptical Mind, but even to convince 
an obflinate Atheift ; let both thefe unhappy Men 
ferioufly confider, that in this great Length of the 
Tube of the Bowels, which is continued from the 
Vol. I, E Stomach 
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Stomach to the Intejlinum ReBum, no body can 
increafe or diminifh the Contractions or Wring- 
ings of the fame ; infomuch, that all thofe Mo- 
tions (whereby that which is in the Bowels is pro- 
truded and difcharged) are quite out of the 
Power of his Will ; but if the fame fhould have 
place likewife in the loweft Part of the Intejlinum 
ReBum, Mankind could never have any command 
over their Natural Evacuations, in order to retain 
or difcharge them, as occafion fhould require. 
And can .a Man yet doubt, whether there be a 
God that has wifely and gracioufly order’d all 
thefe things, when he perceives, that in the whole 
Strufture of the Bowels, it is the Intejlinum ReBum 
only, into which Nerves are derived from the 
Medulla Spinalis , or Marrow of the Back-bone j 
yea, that the Motion of that Bowel alone is fub- 
jeCt to our Will, for the Prevention of fo many In- 
conveniences, which it would otherwife be im- 
poflible to avoid 1 
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Con TEMPI AT ION Y. 

Of the Venae La&ea?, and Du&us Chylicus,, 



Sect. I. the Tranf.tion. 


F T E R having traced the greateft Part of 



T\ the Food as low as we could, let us now 
turn back again to the Stomach, in order to ob- 
ferve the Ways and Paflages by which our merci^ 
ful Preferver has been pleafed to condud the 
Chyle or Nourifhment that is extra&ed for out 
Food, in order to prepare and render it more 
ufeful for making good what is wafted in our 
Bodies. 

Not to mention in this Place the curious and 
skilful Stru&ure of the Gall-Bladder , and the Vef- 
fels, which coming out of that, and of the Liver » 
do continually introduce a great Quantity of Gail 
into the Duodenum , where it mixes itfelf with the 
Food that is fent thither thro’ the Pylortu from 
the Stomach ; but more particularly, as often as 
by the drawing in the Breath, the Midriff de- 
fcending, preffes upon the Liver, and thereby 
fqueezing the Gall-Bladder (which lies within the 
Liver) forces out the Gall through a VeffeL 
that reaches from its Bladder to the Inteftines. 
To fay nothing here of that Liquor that pro- 
ceeds from the Pancreas or Sweetbread (a great 
Gland lying under the Stomach) which mingles 
itfelf with the extruded Gall* about four or five 
Fingers below the Pylorus , or lower Orifice of 
the Stomach* and moftly by the fame Paffage. 


E a 


Not 


6o The Religions Philofopher . 

Not to enter here upon enquiring into the Ufes of 
both thefe; whether, for inftance, they ferve toge- 
ther to feparate the Chyle from the grofler Parts of 
the Food ; or to preferve the fame from Corrupti- 
on by the Bitternefs of the Gall ; or to render it 
more fluid ; or to incorporate thofe Parts of it 
which cannot otherwife be eafily mixed, jfuch as 
the fat and watry Parts ; or to qualifie the Bitter- 
nefs of fome by the others; or for any other 
Purpofes, which, by a more nice Enquiry into the 
Nature of them, are daily difcover’d : But feeing 
that the determinate Ufe of each of thefe has not 
yet been decided, we (hall confine ourfelves to 
thofe things only, from which we can draw fuch 
undoubted Conclufions, as are more than fufficient 
to prove abundantly the Perfections of our Maker: 
Since that which is ftill unknown and uncertain, 
will remain to us a continual Objedt of Enquiry, 
and of Aftonilhment at his Wifdom, which does 
fo vaftly exceed our own. 

* 

Sect. II. The Vena* Ladtese and Receptaculum' 
Chili in a Dog. 

T o proceed then : If there were no Lateral Ori- 
fices or Openings in the Membranes of the Dud 
of the Inteftines, (as there are none in the Throat, 
for inftance, and Stomach) the Chyle or Juice, 
which becoming Blood fuftains the Body, would! 
be difcharged at the fame time, together with the 
grofler Parts that pafs thro’ them ; and Mankind • 1 
would confume away and die for want of Nou- 
rifhment. Can it therefore be thought, that this 
like wife is meerly accidental ; that in order to pre- 
vent the fame, there lies in the Mefentery G G, 
(Tab. I. Fig. 6.) befides the Blood Veflels 1 1, and 
the Nerves m m m, which pafs thro* it, another 
kind of very narrow Veflels //, which, when a 

Creature 
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Creature has continued long without eating, are 
quite invisible, but if youdifled them a few Hours 
after it has been fed, they appear as little Veins 
full of a white Matter like Milk ; from whence it 
i is alfo, that they take the Name of Milky Veins , 
{Vena LaRea.) Thefe little Tubes open into the In- 
I , teftines L L, which by their contra&ing and pro- 
3 trufive Motions, do fqueeze out the thinned: of the 
s Food, or prepared Chyle in thefe Milky Veins, 

« under the Form of a white Subftance ; which (in 
) Dogs, according to this Figure borrowed from 
j Verheyen) takes its way, firft towards a great Gland 
K ; but in Men, by feveral other fmaller Glands; 
fince, according to the faid Verheyen y this great 
Gland is not found in them. Thofe that delire to 
fee the Defcription of the Mefentery in a Man, 
may be pleas’d to confult the iSth Table of the 
• faid Author, where the Glands are reprefented by 
I the Letters a a in the id Fig. 

We lhall fay nothing of thefe Glands, becaufe 
. Anatomifts a*e not as yet entirely agreed about 
the Ufe of them; only ’tis known that this Chyle 
is difeharged into a large Receptacle O, by the 
Vena LaRea ( Tab . I. Fig. 6.) coming from this 
Gland : The Anatomifts call it ReceptaculumChyli , 
or Cijlerna. 

S e ct. III. The Receptacle of the Chyle in Humane 

Creatures. 

I t muft be remembred, that in this Figure the 
Courfe of the Veftels is reprefented as it appeared 
in Dogs, forafmuch as they are feldom to be 
flhewn in Men, who cannot be fo foon open’d 
after their Death. However, they/that delire to 
fee a true Defcription of thefe Parts, as they lie 
in Humane Bodies, may find them in the Leipjick 
TranfaRions, p. 57. Anno 1699. extracted from an 

E 3 English 
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Englijb Book of W. Cooper , confifting particularly 
in the following Differences : (i.) That the great 
Receptacle of the Chyle, reprefented here by the 
Letter O, is compofed in Men of three large 
Tubes and Parts. 2. That the Links of the Chains 
that are here defcribed at S, (in the Tube O s f 
which runs upwards, and is called the DuElm Chy- 
licniy or Tboraciou ) are obferved to be more nu- 
merous or various in Men. .Rohault does likewife 
make mention of one that is found in a Man. 

Sect. IV. The Courfe of the Chyle to the Heart . 

T o return : In this Receptacle O, the afore- 
mentioned Food mixes itfelf with another Humour, 
Water, or Whey, which the Anatomifts call the 
Lympha ; and which having performed its Service 
to the Body, is continually derived this Way by 
the Vafa Lymphatica , or Water- Veffels ; and then 
this Chyle and Lympha purfue their Way together 
upwards thro* the Belly and Breaft along the 
Back-Bone, from the Receptacle of the Chyle O, 
thro* rhe DuBrn Chyliferm rr ; and finally are dis- 
charged at u, in the Vena fuhclavia u x . 

The Blood running from utox in the faid 
Subclavia , goes from thence thro’ x B, called the 
Vena Cava , or Hollow Vein, to the Heart A ; from 
whence the Chyle and Lympha being mingled with 
the Blood in #, are carried round with its Stream 
throughout the whole Body, in order to the Nou- 
rifhment thereof. 

Now can anyone fuppofe, that the Structure and 
Difpofition of fo many Veffels, fuch as the Vena 
La&ea //, th eReceptaculum Chyli O, and it sDuSlta rr> 
are produced by Chance ? Can it be without De- 
fign, that the Vafa Lymphatica qq and tt, do dis- 
charge themfelvesin thetwolaft mention'd Rece- 
ptaQles and Pw&s, to make a perpetual Stream, in 

order 
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order to convey the Chyle, with greater Conveni- 
ency to the Blood in the Vein ux ? Of all which, 
if any thing fails, or is deficient, a Man runs the 
Rifque of lofing his precious Life. Is it without 
Wifdom that the Creator is pleafed to divide the 
Receptacle of the Chyle O, into three Tubes in 
Men, which in Dogs and other Creatures is but 
one large one ? To the end, that in Men, who walk 
er eft, the great Quantity of the Liquor fhould not 
eafily burft the Membrane that compofes the Re- 
ceptacle O, and which is uhconceivably thin and 
fine. 

If all this be not yet fufficient to convince any 
one, let him attend to that which follows con- 
cerning the Valves , which will lead him as it 
w^re by the Hand to an Almighty and All-wife 
Creator. 

Sect. V. The Valves in the Duftus Chyliferus, 
Vena: La&ea:, and, Vafa Lymphatica. 

Can we not again vifibly obferve a fix’d Purpofe 
and Defign of bringing the Chyle to the Blood 
and Heart ? Which otherwife, together with the 
Lympha in the DuElrn Chyliferm r r, (Tab. I. Fig. 6.) 
ought naturally to defcend, by reafon of the ere<9: 
Pofture of Men : To prevent which, it is moft 
wonderfully provided by the Great Creator, that 
there fhould be Valves in the faid Tube or Duftns, 
which are opened by the Chyle when it proceeds 
upwards from O to u } and fo takes its rightCourfe, 
but are {hut by the fame, if it fhould attempt to 
go backwards and defcend ; juft as we fee in the 
Gates of Sluices, which, as the Water comes one 
Way, are open’d without Trouble, but fhut of 
themfelves on the other Side, by the Flux of Wa- 
ter againft them. 
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And there being a Danger that the Liquor in 
the Vena LaSlea l /,* and in the Lymphatica q q , 
{hould defcend and go backwards by its own 
Weight, the like kind of Sluices or Flood-gates 
are placed in both of ’em. 

Among the Lymphatic Veflels, th qDuBus Chy- 
liferus itfelf rr, muft be reckoned, fince it is like- 
wife continually full of this Water, or Lympha> 
when there is no Chyle mingled with it ; and 
fince, as we have faid before, it has alfo its Valves, 
the Figure of which may be feen in fome meafure 
in Tab. 11. Fig. 2 . at cc and cc, and which are in 
like manner opened by the Liquor that runs from 
a to d: But if the fame Liquor {hould run back- 
wards from d to a , they would be clofed thereby. 

Sect. VI. - The Protrufion of the Chyle. 

N o w if it be further obferved, that this Veflel I 
is exceeding tender, for which reafon it is like- 
wife guarded by the Pleura , or Membrane of 
the Ribs ; that it has no fufficient Fibres for 
protruding the Liquor contained in it when ne- 
cefiary ( which Fibres do for this purpofe abound 
in the Intefrines and Arteries) but that neverthe- 
lefs the Procefs of this Liquor is fo neceflary to- 
wards the Prefervation of our Lives, that they 
could not continue without it; ought we not a- 
gain to ftand amazed at the Wifdom of the great 
Creator, who in this cafe has been pleafed to ufe 
a fingular Method to drive this Liquor upwards, 
caufing for that Purpofe the great Artery C, 
(Tab. I- Fig. 6.) to run along the fame ; placing 
the Intercofialis c c c, as alfo the Artery of the 
Reins D, above and acrofs the fame, which fwel- 
ling at every Pulfe of the intruded Blood, do as 
often prefs upon this Tube; - and the Liquor 
thereof being hindered by the Valves from going 

back- 
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backwards, mull neceffarily move forwards and 
upwards ; to which likewife, the Tendons of the 
Midriff, which are drawn up in breathing, and 
which alfo prefs upon this Tube, do feem very 
much to contribute ? 

Is it not now very plain, the Motion being per- 
formed after this manner, how neceflary thefe * 
Valves are, fince without "’em the Preffure might 
as well force the Liquor downwards as upwards ? 
It does likewife appear, why they are placed fo 
clofe to each other, and are more numerous here 
than in the Veins, viz,, that the, Liquor fhould 
be immediately flopp'd .as it endeavours to return; 
whereas otherwife, if the Tube between the two 
Valves fhould be very long, it might caufe it to 
fwell fo much, by reafon of its Tendernefs and 
Length, that there would be not only a Danger 
of burfling, but the Motion or Courfe of the Li- 
quor would likewife become too flow. 

I 

Sect. VII. The Valve in the Vena Subclavia.' 

Her is yet another Inflance of the wonderful 
Wifdom of Divine Providence, tho' it feems to be 
but a fmall matter ; namely, that this DuElus Chy - 
liferus r r, difcharging its Liquor at u, into the Sub- 
clavian Vein x, is covered at its Orifice with a 
little membranous Valve in the Shape of a Half- 
Moon ; which does hinder, in the firfl place, the 
Blood from defcending from the Vein u x into 
this DuElus Thoracicus r r, and fecondly, is the 
Caufe that this little Membrane, being only open 
exa&ly on the Side x, the Way that the Blood 
runs, the Chyle coming out of it is thereby im- 
mediately carried along with the Stream thereof ; 
whereas, if it had been open on the other Side, 
the Blood by its flrong Circulation would prefs 
into this Veffel r r, and fo hindering the Chyle 

from 
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from going forwards, would put an end to our 
Life. 

I cannot forbear reprefenting this laft Matter in 
Tab- II. Fig. 2. which is borrowed from the Accu- 
rate Dr. Lower : db and ca is tS\zDuBw> Chyliferm , 
cc the Valves, which are here more vifible, be- 
caufe the Chyle being fqueezed backwards with 
the Finger from dto b, againft the faid Valves, 
makes the Tube fwell in that Part, leaving the 
other b dh empty. But that which is moft 
remarkable in this Figure, is the little Semi- 
lunar Valve i y which covers the Orifice h 
of the DuBus Chyliferus in the Vena Subclavia , 
after fuch a manner, that the Blood flowing from 
f to g y and fo on to the Heart, is hinder’d from 
forcing its Way into the Chyle-Veifel d a , and yet 
admits of a free Paflage for the Chyle and Lym- 
pha, as they run from a to h : eis the Jugular Vein, 
the Blood of which defending into the Vein f g, 
renders this little Valve i fo much the more ne- 
ceflary. 

Sect. VIII. ConviBions from the foregoing 

Obfervations. 

I s there then occafion for any farther Proof of 
the adorable Wifdom of the Creator, than what 
has been juft now produced ? And can any Man 
be fo far miftaken as to afcribe all this to 
Chance, or ignorant Caufes ! For if’each of thefe 
things were not made for that very End of carry- 
ing the Chyle and Lympha up to the Blood, and 
thereby preferving the Life of a Man, why are 
the little Valves placed there ? Why are they all 
open on the fame Side ? Infomuch, that if among 
the great Number of them, any one fliould fail in 
performing its Work, there would prefently be an 
End of Life. Once again : If any one fuppofes 
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that all this depends upon Chance, why does he 
not think the fame of the Sluice-Gates for Water- 
Mills or other Ufes ? For I cannot believe that 
any one would dare to affirm the fame of a com- 
mon Sluice (which neverthelefs has only the Stru- 
cture of but two of thefe Valves) that it was made 
without Knowledge or Skill ; to fay nothing of 
the amazing Structure of fuch an innumerable 
Company of Sluices following one another, and 
adapted to one and the fame Purpofe, as in the 
Cafe of thefe Tubes. 

After all this, if a Man ferioufly reflects, that 
upon the Stru&ure of fo tender a Veifel as the 
DuBus Chyliferus a d, (Tab. II. Fig. 2.) upon theDif- 
order of fo frriall and not lefs tender Valves c c ; 
upon the Inflection towards the wrong Side of 
thefe Valves, which are compofed only of a thin, 
moift and flabby little Membrane ; efpecially upon 
fuch a little worthlefs Inftrument as the Valve i 
appears to be (which covers the Orifice h of the 
DuBus Chylijerus, where it is inferted in the Vein 
fg 5) and laftly, upon the Diforder not only of 
all thefe together, but of any one of thefe fo Small 
and feemingly contemptible Particles, our precious 
Lives are entirely depending ; and if but one of 
’em all fhould fail to perform its Function, fo va- 
luable a Creature as Man is, would prefently turn 
to a putrifying Carcafs : Muft not every one con- 
fefs, that he is formed after a mofi fearful and wonder- 
ful Manner ! And ought we not daily to worfhip 
our great Preferver with the mod grateful Ac- 
knowledgments, for his having vouchsafed to pre- 
ferve fuch fine and fuch delicate Parts ofthe Body, 
ail of them abfolutely necelfary to Life, fo long 
and in fo good a State and Condition ? So that 
the Pfalmifl of Jfrael had great Caufe to fay, 
Pfal. cxxxix. 1 ^.. / will praife thee, for I am fear- 


i 


68 The Religious Philofopher. 

fully and wonderfully made ■ marvellous are thy Works y 
and that my Soul knoweth right well. 

The Manner in which the Pfalmifi here ex- 
press himfelf, has often feemed to me meerly 
hyperbolical ; for if we contemplate the Human 
Body in its external and vifible Stru&ure, as to 
its Strong Mufcles, Hard Bones , Solid Inteflines y 
Tough Tendons , Ligaments , Membranes , &c. it does 
not appear to be fo fearfully made, beyond other 
natural Things : But having more ferioufiy re- 
flected upon the abovementioned Matters, and 
others of which we fhall treat hereafter, and 
weighing their Ufefulnefs towards the Preferva- 
tion of our Lives, which- is much greater in thefe 
than in mod of the other folid Parts that were 
known to the Antients, this ftrong Expreflion • 
did not appear to me a jot greater than the thing 
itfelf really defervM, and convinced me moreover 
of the Divinity of the Text, fo emphatically treat- 
ing of thofe things which have been but lately 
found out by our learned Anatomifts, and con- 
fequently that they mud be known to him that 
indited it, tho’ concealed from all the World 
befides. 

Let it not therefore be thought ftrange, that 
the Holy Ghoft does here fo peremptorily afcribe 
the Praife to God alone in this Cafe ; fince no 
fecond Caufes , nor any human Skill, or Art, has in 
the leaf! concurred towards the Support or Pre- 
fervation of fuch tender Parts in their proper 
State and Condition. 

Every one knows how neceffary all this is, not 
by remote Confequences, but in itfelf, towards 
the Life of Men or Beafts. And what Phyfician 
is there in the whole World, whofe Knowledge 
can penetrate fo far, as to inform us of the 
fmalleft Signs and Tokens of the Difrangement 
of thefe Parts ? I never faw nor read of any Sur- 
geon 
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geon that pretended to re-eftablifh any of them, 
when difordered or difplaced ; or to go yet fur- 
ther, that ever will be able to find out any thing 
fit for that Purpofe. If but one fingle Valve of 
the DuBus Cbyliferi were obftru&ed, and could 
not open itfelf (which would caufe our Bodies to 
walle away) what Writer has, or can fuggeft 
any rational Method of curing fuch a Diftemper ? 
Are we not -then fearfully , yea, exceeding fearfully 
made , when the moll tender and niceft Parts" 
can be the moft eafily diforder’d, and when once 
it fo happens, can never be put into their proper 
Situation again, but will occafion unavoidable 
Death : Add to this. That we can never difeo- 
ver the Danger of fuchDiforder, fo as to be able 
to obviate the fame in any manner. 

May we not be faid to be -wonderfully made, 
when (to fay nothing of fo many Particulars, of 
which mention is made elfewhere) we find that 
fuch fmall, weak, and tender Inftruments, as are 
thefe Valves, are able to perform their Fun&ions 
for the Space of 60, 70, or 80 Years together, 
without being worn out, or fpoifd ? Whereas no 
body that knew their delicate Structure,, unlefs he 
found it experimentally true, in the Bodies of 
old Men, would dare to maintain that they 
could continue in the Difcharge of their Office, 
without any Diforder, hardly fo many Months. 

How often do Clocks, Mills, and other moving 
Machines ftand in need of being adjufted by a 
skilful Mailer ? And ought not this to teach every 
one, that a great Dire&or does fupportand main- 
tain all thefe things in that neceffary State, to- 
wards which all Creatures, all the moft skilful 
Phyficians, all the moft learned Philofophers, or 
the moft ingenious Artificers, cannot contribute 
the leaft in the World ? And how can any Man 
forbear charging himfelf with the utmoft Unrea- 

fonablenefs. 
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fonablenefs, who feeing fo great and important a 
Work, as is the Life of Men and all other Crea- 
tures, carried on by fo fimple, and, in appearance, 
contemptible Means, does neverthelefs perfift in 
afcribing it all to meer Chance, or ignorant 
Caufes l And being fenfible how much Good is 
thereby daily produced in himfelf (concerning 
which he is forced to own, that he not only gave 
no Direction, but, which is more, that he had 
not the leaft Perception muft he not pronounce 
himfelf both ungrateful and worthy of Condem- 
nation, as often as he refufes to acknowledge the 
Mercy and Goodnefs of his Benefactor, and 
even his Wifdom alfo, in the midft of fo many 
Wonders ? 
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Contemplation VI. 


Of the Heart. 


Sect. I. The General Ufe of the Heart. 

E T us now go on, and trace the Chyle or 



Food (which, as we have juft now 
lhew’d, is mingled with the Blood at the left 
Subclavian) quite to the Heart $ in the Stru&ure 
of which there do occur fo many wonderful 
Things, that one would imagine that none but a 
very unhappy or obftinate Perfon, feeing and 
comprehending the Compofition of this Organ, 
could help being convinced of the Wifdom of the 
Great Creator, and of the determinate End to 
which it is adapted, viz,, the Reception and Ex- 
pulfion of the Blood, (whether there be other 
Ufes of the Heart, 1 {hall not here enquire) to the 
end, that the Blood by this Motion, having per- 
fe£ted its Circulation thro’ the Lungs, and thro* 
other Veflels, to all the Parts of the. Body, and 
performed feveral other Functions in other Places, 
might return to the Beginning of its Courfe, that 
is, to the Heart and Lungs. 

Sect. II. The Defcription of the Heart. 

The Heart has two Cavities, or Ventricles, fe- 
parated from each other by a thick flelhy Wall, or 
Septum, which every one may fee, that will take the 
trouble to cut acrofsthe Heart of an Ox or Sheep. 


The 
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The Heart, at the upper part of it A, (Tab. II. 
Fig. 3.) is thick, but at the lower part B, much 
(tenderer ; the Shape of it is like that of an in- 
verted blunt Pyramid; it is fattened, and hangs 
by its Veins and Arteries E F G HI ; E is the 
Vena Cava, or hollow Vein by which the Blood 
defcends ; G is the Vena Arteriofa , or Arteria Pul - 
monaria , (the Pulmonic Artery) thro* which it 
paftes out of this Ventricle into the Lungs; and 
H is the Arteria Venofa, or Vena Pulmonaria (the 
Pulmonic Vein) thro* which the fame Blood re- 
turns from the Lungs into the left Ventricle of 
the Heart ; out of which it is carried by the Aorta, 
or great Artery I, to all the Parts of the Body; 
C is the Right Auricle of the Heart, into which 
the Blood palfes from E and F, before it falls into 
the Right Ventricle; D is the Left Auricle, 
which performs the fame Fun&ion to the Left 
Ventricle; KK are the Arteria Cor on aria, and' 
the Vena Coronaria , which feed the Heart, and 
provide it with Blood. 

Sect. III. The Eminence or Protuberance in the 

Vena Cava. 

But here the Stream of Blood defcending from 
the VenaCava at E, meeting with another Stream 
afcending at F, feems to threaten the apparent 
Danger of thefe two Currents ruftiing againft each 
other, either within the Ventricle or Auricle of 
the Heart ; for that Blood which comes down 
from E, aflifted with its own Weight, and having 
therefore a greater Strength, might hinder the 
other, which coming up from F runs againft it, 
from purfuing its Courfe; and fo the Circulation 
of the Blood, and therewith the Life itfelf, might 
foon come to an End. 


Now; 
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Now to prevent thefe Inconveniencies, that 
would otherwife be To dangerous, we find that 
between thefe two Veins E and F, (both which 
are reprefented at A A* Tab. II. Fig- 4 . where they 
are laid open) there is a Protuberance B* com- 
pofed of the Fat that lies under* againft which the 
Blood defending from E, runs or ftrikes, and by 
that means the Courfe of it is turned to the Right 
Auricle of the Heart; whilft the Blood afcending 
from F, is by the faid Protuberance B covered 
and fecured againft the oppofite Courfe of the 
defcending Blood* and fo is obliged to turn its 
Courfe afide to the Ventricle of the Heart.' 

We muft likewife here obferve, that this Protu- 
berance B is much greater in a Man (becaufe in 
confequence of his ere<5t Pofture, the upper Blood 
at E defcends exa&ly perpendicular) that it is in 
Dogs, Horfes, Cattle, and the like Creatures, in 
which the Courfe of the Blood at E F is only 
Horizontal, and therefore does not move with fo 
great Force. 

Once again t How very wonderfully are we 
made l And can any body fee, without terrible 
Emotions, that as our precious Life in the DuElm 
Chiliferus, does entirely depend upon fuch (lender 
and minute Valves, fo it does here upon fuch a 
fmall Protuberance as is defcribed at B ? If here 
were no exprefs Defign of the adorable Creator, 
why do we find it juft in this Place ? Why is it 
bigger in a Man, where there is a Neceflity in 
Nature for its being fo, to balance the Force of 
the defcending Blood ; and lefs in fuch Creatures 
where fuch Balance is not wanting to perform the 
fame Service ? 
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Sect. IV. The Auricles oj the Heart. 

Fu rthermore, the Courfe of the Blood, I 
which continually pafles thro* thefe Veins A A, 
feems to require, befides the Heart, another Reft- 
ing-place to be contained in, during the Time in 
which the Heart contra&s itfelf in order to dis- 
charge the Blood, and while the Valves of the 
Orifice of the Right Ventricle are (hut ; to the 
end that it might be there collected in the mean 
time, and as foon as the little Valves are again 
open, be fwiftly emptied into the Heart ; for 
which Purpofe the Auricle C, (Tab. II. Fig . 3 .) ferves 
on the right Side of the Heart, as D does on the 
left, which whilft the Paflage thro’ the Valves is' 
ftopt, are full of the Blood that runs into them, , 
and are provided, after a wonderful Manner, with 
Mufcles and other Inftruments, by which means 
each of them can fwiftly contract itfelf as there 
is Occafion, and lofe no time in the fudden Dif- 
charge of the Blood into the right and left Ven- 
tricles of the Heart. 

Sect. V. The Operation ef the Heart. 

The Blood being now come thither at the 1 
time when the Heart does as it were loofen and 
open itfelf (I do not here difpute whether there 
be a Faculty in the Heart required for that Pur- 
pofe) it contra&s itfelf fuddenly, and with great 
Force ; infomuch, that the fides of the Right Ven- 
tricle approaching each other by fuch a Contra- 
ction, and the upper and lower Ends thereof be- 
ing likewife drawn tegether, the whole Cavity is 
in a manner clofed, and the Blood thereupon dri- 
ven out with great Swiftnefs into the Lungs thro* 
the Pulmonic Artery, otVena Arteriofa G, ( Tab 11. 
Fig. 
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T>g, 3.) and goes onward thro’ the Pulmonic Vein, 
or Arteria Venofa H, to the Left Ventricle of the 
Heart, after it has been diftributed thro’ the 
Lungs. 

One may have a grofs Conception of this Work- 
ing of the Heart, by comparing it to a Bellows 
full of Water, in which there are two round Holes 
at Top ; the one of which, upon the Clofing or 
Contraction of the Bellows, is ftopt with a Valve, 
whilft the other remains open ; now, in cafe you 
fhould with a fudden and violent Motion prefs the 
Sides thereof together, fo that in a Moment, or in 
the time of one Puife, the whole Cavity thereof 
were taken away, it can fcarce be imagined with 
how great Swiftnefs the Water in the Bellows 
would fpring out of the Orifice which remains 
open : And this is a rough Idea of the Manner in 
which the Blood is fuddenly extruded from the 
Right Ventricle of the Heart into the Lungs. 

Sect. VI. The Cotirfe of the Mufcular Fibres. 

Now in order to perform this fo fudden and 
violent Contradion, or Syftole of the Heart, the 
Mufcular Fibres of which it is compofed,. are fo 
wonderfully and fo peculiarly adapted to this very 
End, that he who is not wilfully Blind, and un- 
der a deplorable Hardnefs, muft herein necef- 
farily difcover the Hand of a Wife and Defigning 
Creator. That this is not faid without good 
I Grounds, will appear plainly enough to fuch as 

t pleafe carefully to confider the Courfe of thefe 
Fibres. 

For you may fee firft, the Fibres, A and B,’ 
(TO.II.F/g. 5.) tunning obliquely fromTop to Bot- 
tom, and others defcribed by C and D, eroding the 
former ; both thefe oblique Fibresbeing contracted 
in their Operation, the Cavities of the Heart muft 

F % become 
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become narrower, and both its Ends in fome fore 
likewife drawn together. Befides thefe, there are 
other Fibres that lie above them, and runftreight 
upwards, (Tab. II .Fig. 6.)which only belong to the 
Right Ventricle, and by contracting themfelves, do 
Ihorten the fame. But the Courfe of the Fibres, . 
that perform the fame Work in the left Ventricle, 
is wonderfully furprifing ; for thofe A B, (Tab. II. 
Fig. 7.) running on all fides from Top to Bottom, 
encompafs the Heart at the Point C, and being 
contracted, draw the fame upwards towards A : 
Thefe Fibres are reprefented upon the faid Point 
or fharp End, as you may fee Tab. II. Fig. 8. 

Now, in order to affift the lateral Contraction 
of the oblique Fibres, we may obferve a row of 
other Fibres, ACB, (Tab.ll. Fig. 9.) running un- 
der the oblique ones, which perform their Fun- 
ction, by encompafling the Heart crofs-wife, and 
contracting the fame ; fo that here is in a manner 
the like Difproportion of Mufcles as has been 
fhewn above, in deferibing thofe of the Belly : 
This whole Matter is largely treated of in that lit- 
tle,but accurateDifcourfe of the LearnedDr.Iower. 

Let any Body now that underftands thefe 
Things, ferioufly confider with himfelf, whether it 
be poffible, that fuch a variety of Rows of Fibres, 
endowed with fuch a great Strength together (as 
has been demonflrated by Borelli ) and all ferving 
to that very Purpofe for which the Heart feems 
alone to have been form’d ; that is to fay, by its 
Contraction, to protrude the Blood it has received 
into the Arteries joyn’d to it ; I fay, whether all 
thofe Fibres can have acquired this wonderful 
Difpofition, without Wifdom and without Defign? 

Now, fince there are not hitherto any other 
Mufcles difeover’d in the whole Heart, fave thofe 
that contrad: it, and render its Cavities narrower ; 
is this likewife by Chance, that the Fibres thereof 

when 
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when once contracted, are not fuffer’d to continue 
in the fame Condition, but prefently dilating them- 
felves, do open the Cavities, that they may again 
receive the following Blood out of the Veins, and 
by the repeated Contraction of the Heart, diftribute 
it to the Lungs and other Parts continually, and as 
long as our Lives do laft ? 

Sect. VII. The ABion of the Valves of the Veins. 

There ftill remains another Difficulty in the 
Ufe of the Heart, viz,, that (fince each Ventricle 
has two Orifices, one by which the Blood enters, 
and the other, by which it goes out again) itfeems 
to be a Confequence thereof, that the Hearc being 
fo fuddenly and flrongly contracted, the Blood 
fhould flow at once out of both of ’em, and fo be 
forced backwards by the fame Palfage by which 
it enter’d into this Ventricle. 

To prevent the fame, the wife Power of the 
wonderful Creator does again appear, who for this 
Purpofe has been pleafed to place there another 
fort of Valves (which, by reafon of their Triangu- 
lar Figure, the Anatomifts call Mytrales , becaufe 
they reprefent aBifliop’s Mitre) in that part of both 
the Veins, thro* which the Blood is difcharged 
into the Heart; and thefe, when the Heart con- 
tracts itfelf, and the Blood is thereby driven to- 
wards the Orifice, in the Circumference whereof 
they are placed, are thereby ffiut very clofely ; 
Thefe Valves (which wc can hardly look upon 
without Amazement, if we confider the Providen- 
tial Views of the Creator) are faften’d to the Sides 
of the Ventricles with a great many tendinous 
Fibres, that are very flrong, in order to fecure the 
Valves when they are fliut, like fo many Bars and 
Chains upon Doors, to the end that the Force 
wherewith the Blood that was fqueezed out of the 
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Ventricles a&ing againft them, may not break 
them open, or bend them in fuch Manner on the 
other fide, as to mak a Paflage thro 1 them for the 
Blood; especially, confidering that they are com- 
pofed only of thin and flexible Membranes, and 
not of Bones or other folid Matter. 

Thefe Tendinous Fibres, have moreover the 
following remarkable Ufes : Firft , That as the 
Heart after its Contra&ion, does again dilate it 
felf and become longer, and confequently the Sides 
of it, which were raifed upwards, do fink down 
again ; I fay, the faid Fibres being faftenM to the 
Sides, draw the Valves open (as is done in the 
Gates of fome Sluices with Ropes) in order to 
make a free Paflage for the returning Blood. Se~ 
eondly , That thefe Fibres are fattened in fuch a 
manner to fome little Protuberances, or Pins of 
the Sides of the Heart, and even to the oppofite 
Side alfo, that they can hinder thofe Valves from 
falling down flat, or from touching the Sides of 
the Heart, to the end that the Blood, in the Con- 
traction of the Ventricle, may prefs againft thefe 
Valves continually from below, and fo raife them 
upwards, in order to clofe their Orifices. 

I* 

Sect. VIII. ConviSh'ons jrom the Foregoing Obfer - . 

nations. 

I Have given an Account of the chiefeft of 
thefe Matters by Words only, without adding any 
Figures to them ; having found in the moft accu- ' 
rate Books of Anatomy, that the beft and moft 
exaft Figures taken from the Original, are not 
capable of giving much Light, by reafon of the 
vaft Number of Particulars that are obfervable 
cherein, to fuch as have not viewed the fame in 
the Heart of any Creature ; for they would re- 
quire more Study and Application to be under- 
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Hood, than even the Stru&urc of the Heart itfelf. 
They that would make aTryat thereof, inaycon- 
fult the Fourth Figure in the 14th Table of Monfieur 
Verhtyn, and the Firfi Figure in the 5 th l able of 
Dr. Lowr. 

Farther, if there were any known Machine to 
he met with, the Operations whereof had any 
Analogy or Similitude with ihofe of the Heart, 
the Defcription of it might, perhaps, render this 
Account a little clearer; but neither Pumps, not 
any kinds of Spouts, no, not even the modern En- 
gines for quenching Fires (tho* in the opening or 
(hutting of their Valves, they may feem in fomc 
manner to imitate the Heart) nor any thing clfe that 
Art has yet been able to produce, can any wife 
come near them, to represent the great Wifdom 
wherewith this wonderful Machine of the Heart 
is formed. Can any Man then imagine, that this 
great Work has been made by Chance ; when no 
Body dares affirm the fame, even of all thofe other 
iinpcrfcd Machines that have been mention’d 
above ? 

Having oftentimes meditated upon thefe T hings, 
(l have thought with myfelf, how fearfully anti won- 
da fully we were made, as upon two other occafions 
has been mention’d before ; for in cafe one of 
thefe Valves (liould be out of order, and unfit to 
perform its Fmnftion ; yea, if one of thefe little 
Fibres, which arc fatten'd to the Valve, and draw 
it up, ttiould break, or be either too fliort or too 
long, thefe little Sluice-Gates could not be (hut, as 
not being able to come upon each other, if the Fi- 
bres were too ttioi t ; or if too long, not able to re- 
main fo, but forced to give way to the Prcflure of 
the Blood ; infomuch, that not only upon each of 
thefe little Valves, but, which is yet moreama 
/ing, upon the various Length of thefe fine Fibres, 

the Life of fo Artful a Machine as every Man is ; 
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yea, even the Lives of Kings and Princes them- 
(elves, and of all Creatures whatfoever, do entirely 
depend. 

Sect. IX. The Valves of the Arteries. 

Thi s being laid of the Orifices, thro’ which 
the Blood pafles into both the Ventricles of the 
Heart, there was yet danger, that when the 
Blood was protruded from the Right Ventricle in- 
to the Artery of the Lungs, and out of the Left 
into the great Artery, the Heart opening itfelf 
again, and the Expulfive Force ceafing with the 
Sy/lole , the Blood by its Weight might go back 
into the Ventricle of the Heart from whence it 
came, and fo by obftru<5ting the Circulation, caufe 
immediate Death. 

But here the Care of a mod merciful Creator 
has interpofed, by placing other Valves again at 
the Beginning of both thefe Arteries, which per- 
form juft the contrary Fun&ion to the foregoing; 
fo, that as the former were fhut by the Blood that 
endeavour’d to afcend from the Heart, thefe are 
(hut by that which defcended to the Heart : And, 
whereas the firft were open’d by the Blood that 
ran to them, the fame is effe&ed in thefe, by the 
Blood that iffues out. 

That this may be more clearly conceived, let i 
(Tab. II. Fig. io.) a a reprefent the open’d Part of ! 
the Left Ventricle of the Heart; c the great Arte- 
ry difleded lengthwife ; bbb , the three Semi-lunar 
Valves, which are fhut by the returning Blood : I 
Here they appear lying flat and extended, where- 
as, otherwife they fill the round Orifices of the 
Artery ; ff are the three Triangular, or Mitral 
Valves turned afide, that you may fee the other 
bbb , the better ; and at thofe//, one may obferve 
the Fibres/^ ftill hanging, the Ends of which, gg y 

are 
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are {hewn cut off from the fides of the Heart, to 
which they are otherwife fatten'd, when in their 
natural State. 

How thefe little Valves bbb, are difpofed by 
the Blood that is driven back, and how they fhut 
the Artery, may be obferv'd ccc (Tab. II. Fig. z.) 
The Appearance is likewife the fame,.if you blow 
into the Artery A ; B B are the Crown- Arte- 
ries (Arteria Coronaria) which feed the Heart, 
and carry their Blood thither ; the Openings of 
which into the Aorta, or great Artery, are re- 
prefented in (Tab. II Fig. io.) d d, exactly above 
thefe Valves, 

... , 

\ , j; » <■[ 

S ect. X. The Lateral Mufcles of the Heart. 

All the admirable Curiofities obfervable in 
the Heart, would be too many to be here nicely 
examined into. The Lateral Mufcles in the Right 
Ventricle of the Heart (to pafs by a grea,t many 
other wonderful Contrivances in that Organ) feem 
here to require more particularly an immediate 
Attention ; thefe Mufcles, holding the Sides of the 
Heart together, hinder it from being too much ex- 
tended by the Blood that falls into it at each Dia- 
ftole, and fo ferve for a Meafure of the Quantity 
that is to be poured into it at each time; they do 
likewife contribute to the bringing the Sides nearer 
together in the Syflole or Contra&ion of the Heart. 
Thus we likewife perceive, that the left Ventricle 
is encompaffed with* much ftrcnger Mufcles and 
Walls than the Right, which appears when you 
cut the Heart a-crofs; becaufe that this laft is 
only to convey the Blood thro* the Lungs, which 
bears no Comparifon with the Diftance (viz,, the 
extreme Parts of the Body) which it arrives at by 
the Force of the Left-Ventricle of the Heart. Whe- 
ther this Force be wholly determin'd by. the con- 

tra&ing 
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tracing Mufcles of the Left Ventricle ; or whc 
ther the Arteries afford any co-operating Powei 
towards this Motion of the Blood, is yet a Mat- 
ter in Difpute : But this is certain, that whatevei 
Force conveys the Blood to the Extremities ot. 
the Body, contributes towards furnifhing it there 
with the means of returning to the Heart by the 
Veins. If People cannot here difcover the Views 
and Defigns of their Great Creator, their Blind- 
nefs is much to be lamented: Yea, ought not every- 
one to ftand amazed , that fees fo much Swiftnefs 
communicated to the Blood, by fuch a foft flefhy 
Inftrument, in order to perform fo great a Circu- 
lation in fo fhort a time ? 

/ 

Sect. XI. The Force and Power of the Hearty re - I 
j prefented by Comparifons, 

il 

H e that doubts whether the Syftole of the 
Heart is a Force fufficient of itfelf to bring 
about fuch a Circulation, may, without Mathe- 
maticks, obferve how great a Force and Swiftnefs 
is performed by the Compreflion of two Bodies, 
by taking a Cherry-ftone, and fuddenly fqueezing 
it between his Fore-finger and Thumb, which 
will caufe it to fly out more fwiftly than a Perfon 
never making that Obfervation cou’d eafily ima-« 
gine : By taking a Handful of wet Clay, and 
compreffmg it fuddenly, as the Heart does the 
Blood, another notable Inftance offers itfelf; for, 
by observing how nimbly the Clay burfts out 
wherever there is a Paffage for it between the Fin- 
gers ,• and, confidering at the fame time, that this 
Clay has five Places to come out at (three between 
the Fingers, one at the Top, and another at the 
Bottom of the Hand) this Conclufion (which il- 
luftratesthe Motion of the Blood from the Heart) 
fiaturally refulcS ; viz,, that if the CJay iffued out 


The Religious Fhilofopher. $3 

?nly thro* one Paffage (inftead of five) the Velo- 
- f ;ity wou’d be five times greater. After the fame 
nanner the Spittle which is produced in the 
Mouth by fmoaking Tobacco, is difcharg’d with 
great Swiftnefs : This is perform’d by colle&ing 
| the Moifture into a Cavity between the Tongue 
and Lips, which Cavity they afterwards deftroy, 
by thrufting the Tongue againft the Lips, and fo 
force the Spittle out. One might inftance in o- 
1 'ther Cafes, but this is fufficient to reprefent, in 
ome fort, the Purpofe in hand. 

Sect. XII. The Pericardium, or little Bag of the 

Heart. 

Aid'd to all this, that the Heart is prefer ved 
in a membranous Bag called the Pericardium ; 
which, by furnifhing a Liquor from its little Glands 
| {concerning this, fee Bergeus , Malpighius , &c/L 
does continually keep the Heart fmooth, and fit 
to perform its conftant powerful Motions, hin- 
dring its external Membrane from being wrinkled 
by too much Drynefs; and it lubricates and 
moiftens the adjacent Mufcular Fibres, by which 
means this wonderful Inftrument is enabled to 
perform its neceffary Functions, which other wife 
1 would be obflrufted. 

Sect. XIII. Convictions from the foregoing 

Obfervations. 

T o fay no more ; after the Contemplation of 
this Heart in all its above-mentioned Circum- 
ftances, can an unhappy Philofopher, even the moft 
ill-natured and obdurate Atheift, fie eafy in main- 
taining, that all this is performed without Wifdom, 
without Defign, and only by ignorant Caufes ? 
Since he cannot but know, that he would be taken 
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by all Men, and without doubt by himfelf too 
for a very foolifh Perfon, in cafe he durft affirm 
that a Fire-Engine only ( which by no means i: 
to be compared with the wife Contrivance ant 
Structure of the Heart) was produced by Chance 
and without the Concurrence of a skilful Work 
man. Let him alfo add, that this Machine h 
made and put into Motion by another, fo that 
the whole is performed in his own Body, no» 
only without his Will, but even without his Know- 
ledge and Perception; and will he not yet fee 
that his dear and precious Life is preferved by 
another, who has ffiewn fo great Wifdom therein 
How can any one conceive, that this Motion ot 
the Heart, according to the Calculation of the 
famous Mathematician BoreUi , muft be performed 
by the exerting of more Force at every Pulfe than 
is required to furmoutit the Refiftance of fome 
thoufand Pounds Weight? That fuch a Motion 
is performed above two thoufand times in an 
Hour, without ever ceafing, whether we wake 01 
deep, for the Space of fifty, fixty, or feventy Years 
perhaps ? And particularly fince our other Mufcles, 
after much lefs Pains, and fometimes but in one 
X)ay, become fq tired and impotent, which never 
happens to the Mufcles of this little Heart in fo 
many Years. And cannot then fo great a Matter, 
brought about by fuch wonderful Infiruments, and 
after fo amazing a manner, convince every Man 
that is rcafonable, and make him conclude with' 
Certainty, that a Power far exceeding Humane 
Knowledge is here exerted. 

Yea none can deny, that according to what we 
have juft now fhewn, that as often as he lays his 
Hand upon his Breaft, and feels his Heart beat, 
that this Motion is performed without his own 
Concurrence, and confequently by that of ano- 
ther. 


And 
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And lince we have Teen befides, by the fore- 
oing Stru&ure of the Heart and other parts, that 
his great Creator and Mover of all things is wife, 
nd that our Lives do entirely depend on thefe 
vlotions produced by his Power : I fay, when 
ill this is well confider’d, muft not fuch a Man 
remble, who does not only refufe to teftify his 
3ratitude to this mighty, wife, and powerful 
?referver of his Life, but alfo dares openly blaf- 
?heme him, and denies all his Attributes, and Per- 
eftions ? 



Contemplation VII. 

Of Refpiration. 


Sect. I. The Air is necejfary to the Blood. 

T HOSE who have read the preceding 
Difcourfes are already informed, that the 
Blood difcharges itfelf from the Veins E and F, 
{Tab. II. Fig. 3.) into the Right Ventricle of the 
Heart ; from thence it is introduced into the 
Lungs (by the Syftole. of the Right Ventricle) 
i thro * 1 the J/ena Arteriofa, or Pulmonic Artery G ; 

I and from the Lungs it is again difcharged into 
the Left Ventricle of the Heart, by the Arteria. 
Venofa y or Pulmonic Vein H. 

Now whether the Blood pafles from one of 
thefe Tubes into the other immediately, or whe- 
ther it palfes thro* that Subftance of the Lungs 
which is of the Nature of Bello^vs, we will not 
here enquire j this is certain, that the Air fuck’d 

into 
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into the Lungs where this Blood is, does, as long 
as Life lafts, come in and go out again ; and 
whatever the Ufe of it be, it is fo great, that no 
Man can want it a fhort Space of Time, without 
prefently dying ; and it is no lefs probable, that 
the Inftruments by which the Air is conveyed 
into the Lungs, are made with great Skill and. 
Contrivance. 

Sect. II. The Blood Veffels and Afpera Arteria 

in the Lungs. 

H h that doubts of this, let him take the Lungs 
and Wind- pipe of a Lamb, or any other Animal, 
in which may be obferved, i. That the upper 
Orifice of the faid Wind-pipe can be covered 
with a fmall Cartilage, called the Epiglottis, whilft 
the Food is defcending thro* the Gullet that lie9 
behind it, into the Stomach. 2. That whereas the 
Branches of the Wind-pipe, which fpread them- 
felves into the Lungs, are Cartilaginous, and of 
a Round or Cylindric Figure, that they may al- 
ways remain open ; yet the Wind-pipe itfelf,. 
where it lies upon the Gullet, that it may not 
hinder the Paffage of the Air in the fore-part of it, ! 
does by its Cartilages compofe part of a circular 4 
Figure only, and behind has only a membranou^ 
Covering, becaufe the Cartilages perceivable in j 
the fore-part of the Wind-pipe, would prefs too 
hard upon the Gullet, thereby incommoding the 
Paffage of the Food. 3. The wonderful Structure 
of the Air-Tubes, or Branches of the Wind-pipe, 
(Tab. II. Fig. iz. A E) which paffing throughout 
the Lungs, lie between the two Blood-Veffels 
B E and C E ; of which B E ferves for a Paffage 
to the Blood that enters into the Lungs, and C E 
to that which coming out of the fame enters into 
the left Cavity of the Heart. The fame is ob- 
ferved 
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;rved to happen conftantly in thefe Lateral 
{ranches; the Blood-Veffels being cut off here, 
hey are reprefented finer, and the Ramifications 

Air-Veflels interwoven with them, are more 
ommodioufly defcribed. 

Sect. III. The Glands in the Wind pipel 

B u t if it was neceffary to ufe great Care in 
he Formation of any Part of the Body, it feems 
o be moftly fo here, to the end that this Tube, 
which as long as we live, or whether we wake 
>r deep, admits of a conftant Influx and Reflux of 
lir) ftiould not by this Air grow dry. Is there 
hen no Defign to be traced and obferved here ? 
Since the Omnifcient Creator has cloathed the 
ame on the infide not only with a Glandulous 
Membrane, from which a Humour is always fiF 
'crating, and in order to moifien the Throat itfelf, 
las been pleafed to place two Glands called the 
Thyroidea , of a confiderable Bignefs, for that Ufe, 
hefides thofe other Glands which we commonly 
•name the Almonds , but further, to manifeft his in- 
tended Purpofe more clearly, has planted in all 
thofe Places where the Air-Veflel is divided into 
Branches, very vifible Glands for the Moifture 
thereof; (whether they have any other Ufes be- 
fides, we are not now enquiring :) And forafmuch 
as the j Epiglottis, by reafon of the continual pafling 
and repaffing of the Air that ftrikes upon it, feems 
almoft impoffible to be kept moiftened, and if it 
were dry, could not fo well difcharge its impor- 
tant Function ; can any one fee, without Aflonifh- 
ment, how the great and wife Contriver thereof, 
has furniflied this Cartilage with fo many little 
Glands above and below, in order to moiften it 
beyond all others ! 
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Sect. IV. A Hundred Mufcles rsquijite toward. 

.Refpiration. 

Not to mention here the Divifions of the 
Wind-pipe into fo many Cartilaginous Rings, nor 
the Membranes and Fibres by which , they are 
fattened to each other, nor the wonderful Stru&ure 
of the Larynx, confiding of fo many Cartilages, 
and moved by fourteen Mufcles, to the end that 
by all this Apparatus , the Wind-pipe and its Orifice 
being feveral ways lengthened and Shortened, di- 
lated and contra&ed, the Voice might be thereby 
formed, and yield a more fiirill or deep Sound; 
which things being now become the ObjeCt of 
the Enquiry of feveral great Naturalifts, we (hall 
here confine ourfelves only to Refpiration ; and 
content ourfelves with asking any one that does 
ftill queftion the Wifdom of his Creator, whether 
he can believe that the Jnftruments, which, befides 
the Lungs, are ncceffary thereto, could be ranged 
and placed near the others without any Under- 
ftanding or Defign ? Efpecially if it fliould be 
proved to him, that althc* the Midriff alone is | 
lufEcient for Refpiration, yet to the end that fo i 
neceffary a Work as this is, might not eafily be 
obftruCted, about a hundred different Mufcles are 
likewife applied to the fame Purpofe ; and, as eafy 
as the AClion of breathing may appear to be, that 
'in a ftrong Refpiration (when every one of this 
great Number of Mufcles, that are capable of be- , 
ing ufed therein, are employed for the Purpofe^ 
before the Breath be drawn in and driven out again, 
this great Number of Mufcles mutt have all been 
employed for that Purpofe. 

This is fufliciently known to the Anatomifts ,* 
and, to give you a fmall Sketch of it here, we 
flull inform you, that in drawing in the Breath, in 

order 
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H*der to raifc up the Ribs and the Ereaft-Bone, 
md thereby to dilate the Cavity oh the 7 ’borax, or 
brcvift, there are put in Motion on the one Side, 
me Mufculus Subclavim , eleven Intercoflales. Externi, 
eleven Lev at ores Cojlarum , befides the Serratus An- 
ficus Minor , the Serratus Anticm Major , the Serratus 
pojhcus Superior , and the Cervicalts defeendens Die - 
fitrbroehr, and three others which are therefore 
;allcd Common, becaufe they likewife perform other 
Motions, njlx, the PeBoralis, Scalenus, and Leva- 
iior Scapula, which together make thirty Mufcles 
on one Side 5 and there being as many more on 
the other, are in the whole fixty that are em- 
ployed in Inspiration, or drawing our Breath in- 
|vards. 


I Towards Expiration there are likewife employ- 
, 'fd nineteen Mufcles on a Side, eleven Intercoflales In- 
lerniy the Triangularis , the Sacrolumbus , and the 
Serratus Pojlicus Inferior , and with thefe alfo five 
'Ammon ones, viz,, the Mufcles of the Belly ; thefe 
re altogether thirty eight Mufcles, ufed for Expi- 
ation only, which being added to the fixty above, 
nake together the Number of ninety-eight: Now 
f you add to thefe the Midriff, being the princi- 
pal Inftrnment of them all, and which, according 
.0 the Opinion of that great Anatomift Verheyen , 
:onfifis of two, or it may be three Mufcles more, 
here muff, according to this Computation, be at 
call a hundred Mufcles made ufe of in one fingle 
Action of Breathing as ftrongly as we can. Thefe 
Obfervations we find made in the Alla Lipflenfia , 
Anno 1707, of J. G. Pauli , upon Van Horne. 

I would now ask again, whether any Body can 
uppofe that fuch a Difpofition, where there are 
fo many Mufcles confiding of Fibres extended fo 
many different Ways, is produced' by Chance, or 
without Defign? Or whether it does not plainly 
appear to him, that this great Compofition of 
Voi. I. G the 
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the Mufcles is exprefly adapted to the end of 
Breathing. 

Sect. V. Without Air this whole Structure is ufelefs. 

But if what has been here mentioned concern- 
ing the Difpofition of thefe Mufcles, fhall appear 
wonderful in every Man’s Eyes, will he not yet 
ftand more amazed at the Wifdom of the great 
Director of all Things, when he finds that all 
thefe Infiruments, tho’ never fo artfully adapted to 
Refpiration, would be yet in vain, and of no man- 
ner of Ufe, if Mankind, and all other Creatures 
breathing, were not furrounded with fuch a Mat- 
ter as the Air is, which has in it, among other 
Properties, an Expanfive Power {Vis Elaflica ) be- 
fides a Weight, which caufes it to operate and di- 
late itfelf ; from whence it comes to pafs, that as 
foon as the Breafl: is enlarged by the Operation 
of the above-mentioned Mufcles, this Air imme- 
diately rufhes into the Wind-Pipe and Lungs; of 
which Property (taking it at prefent for granted,) 
we fhall treat more largely hereafter, when we 
enter upon the Contemplation of the Air itfelf; 
and we fhall prove experimentally, that in an Air 
which is but partially divefied of this Elafiic Force y 
almo.fi: all Creatures will immediately perifh. 

Sect. VI. “The Properties of Expanded Air. 

However, that we may here give you fome I-* 
dea of Refpiration, it will be neceflary to reprc- 
fent prcvioufly, i. That when the Place in which 
any Air is fhut up , is made larger , the faid Air 
filling a- greater Space, is fo much the more weak- 
ened in its expanfive Force. 2. If the Air thus 
weakened has any Communication with other Air 
that is ftronger, and both of ’em can act upon 
- each 
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each other, the ftronger Air will immediately rulh 
into the enlarged Place, in which the weaker was 
contained. 

Sect. VII. The Comparison of Refyiration with a 
Pair of Bellows. 

To prove this by a Companion, one need only 
reprefent to one's felt' a Pair of Bellows, (flab. III. 
Fig. 1. AEF) in which we know that nothing 
more is requisite in order to draw the Air into the 
Mouth A, or Tube A B, than to feparate the 
Sides E D and F G from each other ; by which 
Means the Space EDGF is enlarged ; and fo 
the Air that was contain’d therein being weaken’d, 
and not powerful enough to ballance the external 
Air, with which it had a Communication by the 
Tube A B, the laft being now become the Prong- 
Jeft, does by its Elaflic Force crowd itfelf into the 
Mouth of the Bellows. 

The fame thing would happen* if one fuppofed 
that a Bladder B C were faftned to the Tube A B 
within the Bellows ; in which Cafe the Space K 
being dilated, the Air therein would likewife be 
too weak to refill the Air which fills the hollovtf 
of the Bladder B C, thro’ the Tube A B, by 
which means this Bladder will be blown up, and 
expanded by the ftronger external Air rulhing in 
upon it. 

Now if you fuppofe the Tube A B to be the 
Wind-Pipe, the Bladder B C the Lungs, and the 
Space thereof EDGF the Cavity of the Thorax 
or Breaft, you will lee the Reafon why the Ait 
rallies thro’ the Wind-Pipe into the Lungs , to 
which it is faftened like thefe Bellows, when by 
preffing down the Midriff, and by the other Muf- 
cles, the Breaft is made wider and larger. 
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He that defires farther to fee how the Lungs 
whilh hanging to the Wind-Pipe, may be puffec 
up by the Air, need only take the Trouble o 
blowing hrongly into the Wind-Pipe of a Sheep 01 
Ox newly killed, by which means he will fee the 
Lungs, like Bellows, expanded by the Wind than 
paffes into them. 

Sect. VIII. An Experiment upon the Lungs ir 

Vacuo. 

I have reprefen ted thefe Appearances after fuel 
a grofs manner, to the End that thofe who have 
not the Opportunity of ufing the Air-Pump, may 
have fome Conception thereof; but thofe that hav( 
ufed this extraordinary Inhrument, fo necelfary ii 
examining the Works of the great Creator, maj 
form to themfelves a much clearer and more di- 
hind Notion thereof. 

Let the Covering O P be laid upon the Glaf: 
O P F, Tab. III. F'g. 2. handing upon the Air- 
Pump, which has a little Tube A N B paffin£ 
thro’ the Centre of it, and a little Cock at N : 
which now appears open, but may be fhut ; undei 
this Covering, at the Extremity of the little Tub< 
A N, there is another ferewed on at B C, the Eiig 
of -which is flue k into the Wind- Pipe of a. little 
Piece of Lungs D, which is tied fah to it. 

Now when the Piftcn or Sucker L M of the Air- 
Pump is thruh to I K, or fo far inwards as poffi- 
ble, one fees that the Piece of Lungs D hangs ir 
the Space E, that does not extend itfelf farthei 
than from O P to I K, when the Cock G H is 
open, in which Space the internal Air is fhut up j 
but the little Cock at N being turned, the Sucker 
is drawn backwards from I K to L M ; and ther. 
the Space that contained the included Air is fc 
much larger , as the Dihance between I K and 

LM; 


The Chriftian Philofopher. 97 

L, M ; both Spaces being filled by the Expanfion 
of the Air, which therefore lofes a great deal of 
its Elafticity: This will appear, if you open again 
the little Cock N, when the external Air rufhing 
into the Piece of Lungs D, thro’ the Tube A B, 
blows it up ; the Reafon of which is, that this 
Air having loft nothing of its Elafticity, prefl’es 
more ftrongly into the Lungs D from without,, 
than the included Air at E , which preffes it in- 
wardly, i$ able to relift, becaufe of the weakning 
of its Spring. 

That this is true, will appear, foraftnuch a$ if 
you tbruft the Sucker L M forwards to I K, and 
drive the included Air into a narrower Space, it 
will again ftrongly expand itfclf at E, and preffing 
with more Violence the Lungs D, will make them 
become fmaller, by forcing the Air which was in 
them to go out again thro’ the Tube B A; and this 
Effect you may produce as often as you repeat the 
Experiment, by drawing or thrufting the Sucker 
backwards or forwards. Now if you will fuppofe 
the Tube A B to be the Wind-Pipe, the Space 

0 P K I to be the Cavity of the Thorax, and the 
'Sucker L M the Midriff, there will be a mighty A- 
inalogy between that Experiment and the Bufinefs 
of Refpiration ; and the whole Difference is only, 

1 that whereas the Cavity of the Thorax, in which 
the Lungs hang, is dilated and contra&ed by the 
Mufcles and other Inftruments ; the fame Effeffc 
is produced in the Air-Pump, only by the Sucker 
thereof. 

Now fuch as don’t think it worth the while, or 
have not the Opportunity of making this Experi- 
ment with the Lungs of any little Animal , may 
ufe an empty Bladder D, tying the fame to 
the End of the little Tube B C, which will 
give them all the Appearances very conveniently 
and agreeably ; fo that with but half a turn of tfte 
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Handle of the Air-Pump one way or other, thev I 
may fill or empty the Bladder of Air. 

Sect. IX. An Experiment wit]? a little Bottle o J I 

IVater. 

Now if any Body has a Mind to fee with his I 
own Eyes, after what manner and how violently I 
the Air crowds itfelf into the Lungs as'foon a; I 
the Cavity of the Bread is enlarged ; inftead of a I 
Piece of Lungs or Bladder, let him take a little I 
Glafs Viol, holding about an Ounce or fuch likc*| 
Quantity of Water, and tye it to the Tube B C I 
fo that the End of the Tube may be thruft as fat I 
as it can into the Water, then fhut the Cock N 3 | 
and enlarge the Space as before, by drawing back I 
the Sucker toLM; let him open the little Cockl 
N, and he will fee that the External Air, which I 
by its firong expanfive Faculty forced itfelf in- 1 
wards, will put the Water into a very violent Mo- 1 
tion, juft as if one fhould fet his Mouth to the o-l 
ther End of the Tube A, and blow thro’ the Wa-I 
ter as hard as he can. 

Sect. X. The Experiment of a Syringe in Vacuo. i 

Now, in order to convince every one experi- 1 
mentally, that altho’ a Space be enlarged, as hap- 1 
pens in the Thorax , when we draw in our Breath, I 
or even, tho’ a Space be made where there was I 
none before, as in a Syringe, by drawing up the 1 
Sucker ; there are neverthelefs Cafes, in which, I 
if the Matter that otherwife rifes up in the Sy- I 
ringc, has no Expanfive or Elaftical Parts in it, or \ 
is not moved or prelied after feme other manner; I 
it will by no means run into the empty Spaces, in I 
order to fill the fame: Let any one but caft his | 
Eye upon this little Machine, F H I, {Tab. III. 

Fig. 
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Fig. 5 .) which is commonly to be found in the 
Shops of thofe that make Air-Pumps, and he will 
fee, that it an empty Space be made in the Sy- 
ringe A B, by drawing up the Sucker F A, (after 
having find difcharged the Air at G, out of the 
Glafs-Bell A B I, thro’ the Air-Pump) the Water 
in the little Glafs DE, in which the Tube of the 
Syringe (lands B C, and which is open at C, will 
by no means rife up into the Tube, nor fill the 
empty Space in the Syringe, as ufuallyj becaufe 
the Water D E, has no fenfible Elaflicity or Spring 
in itfeif, nor is a&ed upon, by any other Elaftick 
Body, which in this Circum (lance would be re- 
quisite ; from whence one may conclude, and not 
obfcurely neither, what we have already faid con- 
cerning Refpiration, viz,. That altho’ there be 
Space enough prepared in the Breaft, in order for 
Breathing, yet, in many Cafes no Air (if, like the 
Water, it fhould happen not to be Elaftick, nor 
heavy enough) would come in : All which, is yet 
hereby more evident, that, fo foon as one lets in 
the Air again into the Glafs Bell, H 1 B, the fame 
gravitating upon the Water D E, by its Elaftick 
Force, immediately caufcs it to rife up into the 
Space that was made for it at A B, thro’ the Tube 
B C, in which, as there is now no Air remaining 
in it, there is no Refiftance. 

He therefore who rightly comprehends all that 
we have been faying above, and has learn’d from 
thence how Refpiration is perform’d, mull be con- 
vinced after the mod particular manner, that our 
Breath is properly the Gift of God ; and that it is 
likewife enjoy’d by Men exactly after the fame 
manner as the Alms which a Beggar receives from 
us. For juft as that poor Wretch opens his Hand, 
and (hows it empty, waiting till the kind Benefa- 
ctor is pleas’d to put fomething into it, and to 
fill its Emptinefs, and remains pa (five all the while: 

G 4 So 
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So all Creatures, even felf-conceitcd Man, can 'on- ' 
ly open their Bread , and expofe its Emptinefs to 
the great Giver of Breath ; being alfo obliged like 
the Beggar himfeif to expeft, till the adorable 
Preferver of all things, in uhofe Hand , as the Pro- 
phet Daniel tells us, is the Breath of Kings, ch. v. 
ver. 23. vouchfafes to fill the Lungs with his Air, 
by the Help of its Elaflick Faculty ; which de- 
pends alone on the Power of the Creator, and to- 
wards which the mightieft among Men can con- 
tribute nothing at all. It is impoffible to exprefs 
this in more emphatical and ftronger Terms than 
St. Paul has done , in the xviiith Chapter of the 
Acts, ver. 25. He giveth to all, Lije and Breath , and 
all things. \Ve alfo meet with fomething of the 
like Nature in Ifaiah , ch. xlii. ver. 5. He that gi- 
veth Breath to the People upon the Earth, and Spirit 
to them that walk therein. 

Sect. XI. Convictions from the foregoing Obfer- 

vations. 

Now let the proud and haughty Creature, 
called Man, think once ferioufly with himfeif, and 
fee whether he can find any Subterfuge, whereby 
he may avoid owning, that he is obliged, like the 
meaneft Beggar, every time he fetches his Breath 
to reprefent his Poverty to his Maker, and his In- 
ability of preferring his own Life, but one minute ; 
and to beg him, that he would vouchfafe to fill his 
empty and gaping Lungs and Bread, with frefh, 
good and wholfome Air, and fo continue his 
Life from one inftant to another : And can any Bo- 
dy contemplate with Attention, this Nothingnefs 
of himfeif, and abfolute Dependance at every 
Breathing, upon his great Preferver, and the fo ma- 
ny Thoufand, yea Millions of Times, in which 
this gracious Bcncfaftor has mofl freely granted 
- - him 
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him Breath, and confequently, his precious Life, 
during fo many Years ; and yet remain, not only 
ungrateful to him , but even deny all his adora- 
ble Attributes and Perfections, even thofe that 
he has found fo Beneficial to himfelf ; and, if it 
were poflible, wifli to annihilate the fame. What 
, lhall be faid of fuch unreafonable and impious Opi- 
nions, but that they ought to be detefled by all 
Generous and Grateful Souls ? 

Sect. XII. The U/e of Refpiratiou. 

We fhall not here enquire more largely into the 
Advantage which this Refpiration, (the manner of 
which we have hitherto treated of) gives to Man- 
kind: Since the moft Learned Naturalifts are not 
entirely agreed, whether it ferves to cool the Blood ; 
or, whether it be to procure a more convenient Paf- 
fage for the Air alone thro’ the little Tubes of the 
Lungs, and thereby to produce a better mixture of 
Blood; or laflly,to communicate a Nitrous Spirit to 
the fame in the Lungs ; which is believed by many, 
becaufe, if the Blood runningfrom a Vein, be mix- 
ed with Water impregnated with Salt Peter, it 
changes its dark Colour into a fhining Red, and the 
Serum or Whey thereof, becomes as clear as Water, 
tho’ containing neverthelefs, a fufficient quantity of 
Material Food, as may be obferved by putting 
feme drops of the Acid Spirit of Nitre , or Aqua 
fort is therein, which will feparate a White Curd 
from the faid Whey: Now the Arterial Blood 
has likewife the fame Property, being dark before 
it comes into the Lungs : but after having paffed 
thro’ the fame, and therein undergone the Action 
of the Air (be it what it will) it difeovers a bright 
red Colour, when difeharged into the Left Ven- 
tricle of the Heart, and when it proceeds further in- 
to the Arteries : And that which is obferved by 

feme 
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fgme with greater probability, is, that the Air be I 
ing Nitrous , will change the Blood, that has beer I 
drawn out of a Vein, whilft it ftands expofed in s 1 
Bafcn,from a dark, to a bright red Colour, giving | 
it a Tin&ure perfectly like that which it acquires I 
by the mixture of diflfolv’d Salt Peter. We {hall I 
pafs by all thefe things, by reafon of the Dif- I 
putes and Controverfies of Learned Men, leaving 1 
them to be difcover’d by the following Ages, and 
confine our felves only to an Experimental Enquiry, 
which of the aforefaid Benefits and Advantages, 
or what other are the true ones that may be 
affirmed to be communicated by the Air to the 
Blood. 

This is however unqueflionably true, That the 
drawing in of the Air is of fo great a Convenience, 
that no Body could want it long without Dying ; 
and that our Heart, and the whole Structure of 
the Veins, are formed after fuch a manner, by the 
AU-wife Creator, that all the Blood of the Body, is 
made to pafs feveral times in an Hour thro’ the 
Lungs, and there fubjedted to the Operation of 
the Air. 

e 

Sect. XIII. The Difpoftion of the Air in the time of 

Pc faience. 

IS T o w, of how great Importance, befidcs the ' 
Elaftical Force and Gravity of the Air, the good 
Pifpofition arid Conftitution thereof, is, towards 
the Prefervation of the Lives of Men, and Beads, 
is very plain at thofe Seafons, in which the Air 
beins Corrupted, Pedilential Diftempers are oc- 
eafionM, and Kings and their Subjects, and Small 
and Great, are fnatched away by ThouLnds : And 
thefe kinds of Difeafes mud not beafcrib'd to any 
Other Caufe, lince, being common to ail Sorts of 
Men, they muft likewife proceed from one com- 
mon Source or Spring ; and that can be nothing 


The Chriftian Philosopher'. 103 

clfc but the Air, which is common to all Man- 
kind. The famous Profeffor Schacht has given us 
an Account of a dreadful Example of this Peftilen- 
tia\ Infection of the Air, in the laft Plague at Ley- 
den, vit. by expofing a Bucket of Water a whole 
"Night to the Air, even within Doors, upon which 
in the Morning there flood a kind of a Cream or 
Scum of divers Colours, that had been communi- 
cated to it by the Air ; this being gently skimmed 
off with a Spoon, and given a Dog to drink, the 
Poifon was fo Strong, that he died of it in a few 
Hours: And how pernicious alfo in general, the 
Corruption of the Air is, will abundantly appear 
from the Melancholy Experiments whereby it 
has been often feen, that People have been mifer- 
ably Suffocated, and Dyed in an Air to which 
they were accuflomed all their Lives, as foon as 
that fame Air becomes Infeded, and Poifon’d 
with the Smoak ofglowing Charcole, 

Sect. XIV. The Air leaves Something in the Blood. 

Now the Opinion, that the Air being drawn 
into the Lungs, leaves fomething there (whatever 
it may be) and does not come out again of the fame 
Temper, feems to be fomewhat probable from 
certain Experiments, which I have found among 
my Notes in the Year 1695, by which it fhould ap- 
pear credible, that the Air leaves behind it in the 
Lungs the fame Particles which ferve to maintain 
Flame. Concerning this, the Reader may have re- 
courfeto the Ninth SeBion of the Twenty firfl Contem- 
plation upon Fire where the Experiment isfhewn in 
all its Circumftances. Befides which, there is to be 
found in the Memoirs of the French Academy of Scien- 
ces , Anno 1 707. p. 2 1 3 . an Obfervation of Monfieur 
Hornier g , where he fays, That if any Body has 
been in a Place where there was a ferong Scent of 
Oyl of Turpentine, he will difeover afterwards that 
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his Urine has the fame fmell of Violets, as if he had 
fwallowed Turpentine itfelf. Now fince thefefinc 
Particles of the Oil of Turpentine do not feemto 
have enter’d his Body, ptherwife than byRefpira- ' 
tion, and it being very probable from the fmell of 
the Urine, that they muff have been firft mingled 
withtheBlood, this Gentleman conclude*,that the 
Air leaves fome Particles behind it in the Blood ; 
but we (hall not here expatiate upon thole things 
which fome People hold uncertain. 


Sect. XV. Conviciions from the foregoing Obfer- 

vations. 

Now can any Body, that has well weighed and 
underftood all thefe things, avoid feeing that his 
Precious Life is in the Hands of another, and how ( 
greatly we are oblig’d to Ihew our Gratitude for 
his Goodnefs, in continuing the fame : His, I fay, 
who preferves this great Sea of Air, in which 
Men live like Fifnes, in fuch a Difpolition as to 
make it fit to perform this greatOffice to the whole 
Race of Mankind, and fo many other Creatures, 
in preferving their Lives and enabling them to 
breathe? Or, can the fame likewife be rectified by 
any Humane Means, after it is corrupted and be- 
come fatal both to Rich and Poor? Now if all 
this be perform’d by Chance, and without the 
Providence of a Gracious and Powerful Ruler, 
how comes it to pafs that fo many thonfand Years, 
among fuch great Revolutions that it undergoes, 
by Storms, Thunder and Lightening; from fo 
many poifonous Vapours exhaling from fubterra- 
ncous Caverns, and from rotten and putrified Bo- 
dies, none of ’em all have hitherto been able to 
deprive it of that Con hitu tion, by which it pre- 
ferves the Lives of all Creatures ; fince if every 
thing be Accidental, and not under the Direction 
of a wife Being, the one might as eafily come to 
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pafs as the other? But of thefe, and other Proper- 
ties of the Air, an exprefs mention ftiall be made 
in its Place. 

In the mean time, let every Body, that has the 
.Knowledge of his Maker and Prefcrver at Heart, 
.fci foully recoiled all that has been faid about Rc- 
fpiration, and, in a filent Retreat, examine him- 
lelf, whether he can maintain with Reafon, that 
this Air is not created for this very Purpofe among 
others , in order to preferve the Life of every 
Creature breathing, fince this alone, and nothing 
elfe in the World, has the Qualities that are re- 
quifite thereto ? And let him fay, if he dares, that 
all that moft amazing Strudure of the Mufcles of 
the Breaft, is formed by nicer Chance only, with- 
out any Profpcd of that great End of Inspiring and 
Expiring of the Air, fince there is here likewife 
l fuch a great Number of Mufcles difpofed after fo 
wonderful an Orders to produce that very Effed 
only, or hardly any other : Can he imagine, that 
the Lungs were made without Underftanding, and 
placed in the Breaft after the manner we have al- 
ready (hewn ? Whereas, if they had been difpo- 
fed any otherwife, all the Properties of the Air, 
all the Difpolitions of the hundred Mufcles, which 
now ferve this Work, would be entirely in vain, 
and the whole Globe of the Earth would be pre- 
fcntly difpeopled. Can any one fancy, that fo 
many Ribs and Cartilages, of which the Breaff is 
compofed, fo many Mufcles by which it is moved, 
together with the Midriff and Lungs, have met 
one. another in fuch a little Space by meer Chance ; 
and that the Air alfo has encompalfed them all 
without any Purpofe ; whereas, if but one of 
thefe Circumflances were wanting, the great Bufi- 
licfs of Refpiraticn, and therewith the Lives of 
all Creatures, would immediately be ended? Can 
any one think, that where fo many and fo different 

Things 
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Things concur to one End, the fame are not madf 
with this Defign, that they fhall be ufeful to eacl I 
other? He would be afham’d to maintain, that £ 
curious Lock and Key adapted to a flrong Box : 
and by which alone it could be open’d , was not 
made by an Ingeniom Workman , but by meet 
Chance, by which only they had met together. 
Unhappy Men! that can continue in fuch fenfelefs 
Opinions, after fo long and daily Contemplations 
of thofe Works of the Creation, in which the Wif- 
dom of the Creator is fo vifibly manifefted. 



CONTEMPLATION VIIL 

Of the Structure of the Veins. 


Sect. I. The Tranfition to the Veins. 

W HAT has been faid feems to be more than 
fufficient, not only to bring a Sceptick into 
the right way, but even alfo to convince the moft 
obftinate Infidel , that our Bodies muft have been 
formed by a Wife Creator, and that the Origin 
thereof can be aferibed to nothing lefs than an Ac - 
cidentahnd Ignor ant Cattle ; yet, if there fliould 
(till be any Body who either thro’ want of confider- 
ing what has been already faid, finds himfelf un- 
moved, and confequently unconvinced thereby ; or 

_ * 
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tlcho’ he has underflood it, fhould yet with-hold 
ns Confent to the Conclufions that flow from 
chence; let him go but oneflep farther with us, and 
.ee whether, without a Contradi&ion of his own 
Confcience, he can contemplate the wonderful 
Structure of the Tubes thro’ which the Blood cir- 
culates, and which are contriv’d for fomanyPur- 
pofes ; and then believe, if he can, that He who 
formed them all, propofed no End to himfelf, when 
he made them, nor knew what He himfelf was, 
nor what he had Created. 

Sect. II. The Courfe of the Arteries. 

Now in order to the compleat Convi&ion of all * 
fuch Atheifls and Scepticks, they are intreated fe- 
rioufly to confider with us, whether it can be ima- 
gined, that the Vefl’el (Tab . II. Fig. 3.) which is 
called the Aorta , Arteria Magna , or Great Artery , 
has, without an over-ruling Underftanding orDe- 
fign, acquir’d fuch a Form as is (hewn from Ver- 
beyen, in Fab. III. Fig. 4. in the particular Situ- 
ation wherein it appears in Humane Bodies. 

Eefides other Wonders which we don’t meddle 
with here, we know, that there is not any one 
Part of the Body, as yet difeover’d, in which we 
find that the Blood is not convey’d thither by the 
Branches of this great Artery, either for Nourifh- 
ment or Motion, and likewife for the Separation 
of other Humours and farther Ufes. Will any Bo- 
dy therefore believe, that this whole Difpofition 
of the Arteries, has been thus contrived by Acci- 
dental or Ignorant Caufes ? 

Now in order to impart fome rough Conception 
or Idea hereof, which might otherwife appear a 
little obfeure to thofe that are unexperienced ; let 
us here reprefent to ourfelves the Beginning A O 
of this Artery, as cut off from the Heart at O, 
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and we fhall fee two little Arteries a a, called tin 
Coronary Arteries , coming out of the lame, am. 
turning towards the Heart ; the fame are reprc- 
fented a little bigger in Tab. If. F.g. 1 1 . B 13 . 

Then if you afcendas it were freight forwards^ 
you may fee in Tab. III. Fig. 4. the Carotides b b, 
proceeding out ot this Veflcl, the Pnlle ot which* 
a Man may feel with his Finger on each Side ot 
his Wind-Pipe; thefe having, as they go on, com- 
municated fome Branches to the Wind-Pipe and 
Parts adjacent, do each divide themfelves into two 
Branches, one of which, e e, goes into the Head, 
ro the thick Membranes of the Brain, to the Mu- 
cilaginous Glands, to the Eyes, to the inmoft 
Parts of the Ear, and to the Subftance of the Brain 
itfelf ; and t’other Branch, d d 3 proceeds to thofe 
Parts that compofe the outfide of the Head, and 
is the fame which is felt in the Temples of the 
Head. 

We may obferve farther, that this great Artery 
begins to bend itfelf at A, in order to defeend on 
the left Side ; that on either Side there appear two 
great Branches D and L, called the Subclavian 
which, as at F, are again divided into two great 
Branches, one of which feems to terminate at the 
Elbow, and the other, E, carries the Blood to the 
remaining Part of the Arm, and the whole Hand, 
quite down to the Fingers : But before this Di- 
vilion at F, the Subclavia fends out fcveral Bran- 
ches ; fuch as the Branch m downwards to the 
Breaft, and w, whofe lateral Branches become 
the fuperior Interrogates ; there go farther up- 
wards the Cervicales c c> otherwife called the 
Vertebrates , whofe lateral Branches at i i difeharge 
their Blood into another common Veflel h , which 
like a Chain runs along the Back-Bone downwards. 
Finally, thefe Vertebrates goes to the Brain. To 
fay nothing more at prefent of alJ the little Bran- 
ches, 
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.hes, as &> which go to the Mufclesof the Neck> 
• />, to the Shoulder-Blade within and without, 
md all thofe which wc may obferve to proceed 
rom the Arteries of the Arm. 

The great Artery turning itfelf now' downw r ards 
it B and C, produces firfl: the Bronchialis bb , which 
cems to feed the Lungs ; this is followed by the 
nierior later co ft ales cc, which come out here acrofs, 
md are off ; and under thefe there comes forth 
ometimes a Branch to the Midriff d y under which 
sthe Caliacale y which divides itfelf into tw'O Bran- 
ches, the Right of which goes to the Stomach, 
0 the Cawl or Omentum , to the Pancreas , to the 
jall-Bladdcr, and inverting Membrane of the 
Aver; and the left, after having communicated 
ome little Branches to the Stomach, Cawl, and 
^aarreas, terminates chiefly in the Spleen. 

Under this Caliaca , the uppermoft Mefaraica n y 
omes out of the Great Artery, and runs thro* 
he Midriff to the thin Inteftines, in the fame man- 
ner as the Artery u does to the thick ones. 

s s Are thofe that go to the Kidneys and to the 
-oins ; voj are the Spermatic Arteries. 

After all thefe Branches, the whole Great Ar- 
ery divides itfelf at w into two great Branches, 
ailed the Rami Iliaciy which fending their Bran- 
hes to the lowermort: Bowels of the Belly, as the 
Bladder, the Matrix-, and other Parts of Genera- 
ion, to th elnteftinum ReBum , &c. proceed farther 
m both Sides down to the Legs, and to the ex- 
reme Parts of the Toes, after the fame manner 
is the Vena Subclavia at F does to the Arms. 


Sect. III. The Courfe of the Veins . 


Now'as this great Arter^ tranfmics its Bran- 
ches to all the Parts of the Body, can any one 
magine, that not one of them, how little foever, 
Vol. I. H is 
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is to be found, to which there is not again a Veil p 
branch adapted? Which Branch carries that Bloo , 
back to the Heart, that was brought from thcnc 
by the Artery, to all the other Parts. 

Let thofe who defire to form any Notion here, 
of, call; their Eyes upon Tab. III. Fig. 5. and be: 

' ferve how thefe Veins run along the Bod;, 
and after having performed their Office, carry th 
Blood back to the Heart : So that the fame Bloc- ) 
which in ivg.4. (to give one or twolnffcances theft 1 
of) was brought from the Heart thro’ the Artcn 
Subclavia D, to the Extremities of the Finger 
7, 8, p, is again received by fmall Branches of th 
Vein A N, in Fig. 5. by which it returns thre 
QjO M G, and is brought thro’ a great Veflel i 
called the Vena Subclavia to the Vena Cava C, an< 
fo on tiil it difeharges it ielf again thro* the Orific 
A into the Heart. 

Thus we here fee the Jugular Veins, Fig. 5 .da 
e e y and the Vertcbrals j /, bringing back th 
fame Blood, which in Fig. 4. was carried into th 
Head, and other Parts, thro* the Arteries ££, ci 
and as before. Fig. 5. leading it to the Heart A 
thro’ the fame Vena Cava C. 

Werauft fuppofe after the like manner, that tin 
Blood, which was carried down thro' the Arter; 
T, (Fig. 4.) and, as in the Arm, driven to the Ex 
tremities of the Toes, is there received firfi: of al 
in the fmall Veins, in order to bring it back, anc 
farther thro’ the Vein I G, Fig. 5. along E tih 
(which is called, Vena Cava Afcendens , becaufe th 
Blood paffes thro' it upwards; and difeharge 
itfelf in the Eleart at A. 


Sect 
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Sect. IV. Convictions from both the foregoing 

Set! ions. 

IS! o w fuppofing the fame Phenomena in all the 
i/icns and Arteries; can any one imagine, that 
his great Artery, arid the whole Structure of 
he Veins, are made without Knowledge and 
'Jnderfrandir.g ? orthateach of them are not thus 
ontnVd for their particular Purpofes, of carrying 
he Blood backwards and forwards? He that will 
enture to maintain this, how can he be convin* 
ed ? And let him but ask himfeif, if feeing the- 
ses and Aquedubh of a Fountain (in which there 
r> not the thoufandth part of fo much Skill or Art as 
n the Dudts of the Blood) he will dare to main- 
tain, that he really believed they were all 
lifpofed after fueh a manner, without any Wif- 
oni, or Defign, or Contrivance of the Mafter ; 
nd that if he fhould fay fo, whether he were like 
o find any Credit with People of good Senfe or 
jleafon ? 

i. ect. V. A rough Reprefentation of the Circulation 

of the Blood. 

To the end, that an unexperienced Perfon may, : 
n fome meafure, comprehend what has been faid 
.bove, and have fome Idea of the Circulation of the 
Hood, lethimfuppofe, that in Tab. II. Fig. 3. the 
Tubes or Veins E and F, are the fame as are re- 
■refented mTab. III. Fig. 5 . by C and B ; from which 
he Blood palfes upwards and downwards into the 
Cight Ventricle of the Heart, and thence thro* 
he Velfel G (Tab. II. Fig. 3.) into the Lungs, and 
hence again thro* another Vein H, into the Left 
Ventricle of the Heart, which two Vefl'els H and 

j, are fhewn before, in Tab. II. Fig, 12 by C E and 

Hz BE, 
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B E, which encompafs between them both one o 
the Branches of the Lungs A E : Laflly, let hia 
fuppofe that the Blood is protruded from this Left] 
Ventricle, by the Contraction or S)ftole of the Heart 
into the great Artery l(Tab.\\ Fig. 3.) which, how 
it diftribmes itfelf by its Branches, has been Iateh ! 
fhewn in Tab. III. Fig. 4. 

So that by this means the way of the fo famou 
Circulation cf the Biood may appear to any ot»i 
that confiders the fame ; which Blood palling froir 
the Heart thro’ the Arteries, to all the Parts o 
the Body, is tranfmitted back by the Veins into 
the fame, and then having pafs’dthro’ the Lung* i 
between both the Ventricles of the Heart, refume.' 
the fame Courfe again thro' die Great Artery. 

He that has everfeen the Circulation of the Biooc 
in the Tail of an Eel, by the help of a Microfcope 
will be very well fatisfied concerning this Motion 
without our producing any farther Proofs thereof 
tho J they are very numerous ; and he will be no lef: 
convinc’d of the great Velocity, or Swiftnefs, of th( 
Blood’s Motion, if ever he faw it fpringing out of 2 

cut or wounded Arterv. 

% * 

Sect. VI. Hove often the Blood circulates in an Hour 

Is o w that we may farther enquire how often 
the Blood circulates throughout the Body of a 
Man in the lpace of one Day, let us agree wittti 
the Great Haivey \ n the following Portions. 

1. That the Left Ventricle of the Heart may 
contain about two Ounces of Blood; tho’ the ac- 
curate Dr. Lower has often found it larger. 

2. That in each Contraction of the Heart, thil 

Cavity is in a manner quite empty ; and therefore 
two Ounces of Biood are at each time protruded 
into the Great Artery, which (welling up there- 
with canfes the Pulfe. * 1 

3. If 
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» If we now fuppofe, that each Pulfe is made 
Jo a Second of an flour, or in the 6 ctb part of a 
Minute, which every one may obferve in himfelf, 
ind is at prefenr, for Conveniency fake, allowed 
by many, this will produce 3^00 Pulfes every 
H. tur ; and confequer.tly twice as many, that is, 
7:00 Ounces will pafs through the Pleart in the 
, pace of an Hour. 

4. This together will make the quantity of dco 
’Pounds of Blood (allowing with the Phyficians 
12 Ounces to the Pcund^ that will pafs thro 5 the 
Hvart in an Hour. 

5. Now it is the common Opinion of the Ana- 
J ccmifls, that a Man has feldcm more Blood in his 

l ody than 24 fuch Pounds, or lefs than 15; but 
Spooling here, with Lctver, that the fame amounts 
( to 25 fuch Pounds, it is piain, that the whole Blood 
'pulfes thro 5 the Heart 24 times in an Hour, that is 
to fay, 5 ~6 times in a Day and a Night. 

Now if we fhould maintain with Dr. Lifter , 
that there are 75 Pulfes in a Minute, or 4500 in 
an Hour,* and that the bare Blood only, which 
circulates thro 5 the Heart, without including o- 
tiier Humours, as the Gail, Spittle, &c. which 
arc feparated horn it, and do not circulate with 
it, confifts of no more than 7 Pounds, as is pre- 
tended b) feme, the fame will pafs thro 5 the Heart 
j.c leufl 80 Times every Hour, if he allows 1 6 Oun- 
I cas to the Pound ,* and above 100, if but 1 2 Oun- 
ico,* but let the Difference be what it will, it is 
ctrtain it goes thro 5 it a great many times. 

I S:cr. VII. CcxvLlicns from toe foregoing Obferzaticu. 

Let now 2n unhappy Atkeijl fit down by him- 
Ic r, and fix his Thoughts upon the furprizing 
h virtue f, of the Blood’s Motion ; let him confider 
' how great the Strength of the Heart and Arteries 

PI 3 muii 
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muft be, which, during the whole fpace of his Life, 
produce fuch a fwift Stream of Blood let him re- 
prefent to himfelfthe various Pofltion of fuch num- 
berlefs fmall Branches of the Veins and Arteries 
thro’ which it flows, and having refle&ed upon 
the Misfortunes that happen to a Man, in cafe * 
this Circulation is flopp’d even in the ver) fmalleft 
Branches, and particularly, that ail this is brought « 
about in his Body, without any Power of his 
own Will, and even without knowing or being J 
fenflble of what paflcs : Let him ask himfelf, whe- 
ther he can, with a confenting Confcience, main- 
tain, that this whole Structure or the Heart, 
Lungs, Veins and Arteries, was not produced by 
a Wife Matter; and whether this Blood can be * 
carried about fo many thoufand Times, for th%i 
fpace of 40, 50, < 5 o, or more Years, through fucl|| 
narrow Veflels, and never ceafe moving, unlefiJ 
it be by the Direction of a Powerful and Gracious ' 
Ruler, who preferves and fupports his Life, with- ' 
out the Afiiftance of any concurring Creature. 

Sect. VIII. Several Particulars, 1. Orifices of the' 
Lateral Brandies. 

T h a t we may not be too tedious here, we fhall 
pafs by innumerable Particulars, which might 
prove a Powerful, Wife, and Gracious God, even 
to the blindeft of Men ; and only hint at a few, 
for the further Conviction of thofe deplorable Phi- 
lofophers. 

Differ aVein of an Artery, length-wife, and ob- 
ferve how regularly the Orifices in both of ’em lye ; 
thro’ which, from the latter, the Blood pafles into 
the Branches that Spring out of it, and from the 
former is receive d into the Vein out of the Branches . 
thereof. 
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Sect. IX. 2 . The Arteries grew Narrower. 

Can it be imagined efpecially* that it comes to 
p.ts by Accident, that the Arteries are larger 
next the Heart, and gradually narrower, and di- 
vided into numerous little Branches, as they go 
farther from it ? The reafon of which is, to prevent 
the B ood, which ififues With fomuch Violence out 
of the Heart, from pafling by the Lateral Branches 
ai d following its way only in the large Vefleis ; for 
if that fliciild happen, the Parts which lye on the. 
Sides, would not be diffidently provided with their 
[Share of the Nourifliir.g Biocd, and fo would wi- 
ther orperifh: For it only comes to pafs, by this 
narrowing of the Arteries, that the Blood flow- 
ing from the Heart, putties forwards all that it 
finds in the Artery, to make place for it felf ; but 
that not being able to pafs fo nimbly becaufe of 
the Straitncfs of the extreme Branches, it prefles 
every way upon the Sides of the Artery, and ex- 
panding the fame (which is the Caufeof thePulfe) , 
ill flies into the Lateral or Side-Branches with 
more force than if the Artery had been every 
where of equal Bigncfs, or of greater than it had 
at its Beginning. 

And mutt not every Body confefs, that he can, 
as it were, fee! with his Hands our Great Creator s 
End and Delign in thefe Orifices that are found 
in the Arteries, and out of which the Side-Bran- 
ches fpring, if lie has ever feen the Obfervations 
of that exact Anatomifl Lower , in Tab. III. Fig. 6 . 
where at 0 b c d, the Great Artery coming out 
of the Heart at c, and the Branches fpringing 
our thereof, a a a , making the Cervical es and the 
A, term hubclavia , are represented. Now if the Blood 
were protruded from 0 , through b, and c, to d , 
it would pafs by thefe Branches, by reafon of the 

H 4 widenefs 
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widenefs of the Artei'y, at icaff, there would b< 
lefs Blood communicated to them than was re- 
quifite ; for which reafon the Great Creator ha; 
placed fuch Protuberances At c, on the Side of the 
Orifice, as may in fome meafure flop the Paflage 
of the Blood in its way from o , thro* c, to d , and 
caufe it to turn its Courfe into thele Branches. 
Can any one here likewife deny a Dejign y and think 
that all this comes to pafs by Chance ? Why then 
does not the fame Phenomenon occur in all other 
Branches, tho’ not wanted there ? 

Sect. X. 3. "The Arteries contrail themf elves. I 

Bur altho’ the Blood that comes out of the 
Heart, does require a fufficient Svviftnefs by the 
Contraction thereof, yet there feemed to be Dan- 
ger that the Heart expanding itfelfi in order to re- 
ceive New Blood, two great Evils might 
happen, viz,. Ftrfl , That the Blood might by its 
Weight fall back into the Heart; and Secondly , that 
the contra&ive Faculty of the Heart ceafing, the 
Circulation of the Blood might like wife be flopped. 

How the former is prevented by Valves, has 
been already (hewn, when we treated of that Mat- 
ter ; and as to the latter, can any one imagine 
that it happens by Chance and without Defign, 
that in the Arteries themfelves, where they have 
any Largenefs, the Membranes of which they are* 
made up fmuch like what has been faid about the 
Throat) have, befides the Tunic A, (Tab III. Fig. 7.) 
thro’ which the Blood- Veflels for the Nourifhment 
of the Artery, and the Nerves particularly run, and 
B, where there are many little Glands, (till another 
Tunic C, which confifls of feveral Annular Fi-J 
bres lying upon one another ; and under thefe the 
Fourth, D, which is Membranous, and provided 
with long Fibres running (freight forwards, which 
are thicker, and more flefhy near the Heart. 

Now 
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Now when the Artery is filled by the Blood that 
omes out of the Heart, to the end that the Cir- 
ailation fhould not be obftru&ed, thefe Annular 
Flcfhiy Fibres contract themfelves, and fo make 
:hc Artery narrower on all Sides ; by which means 
.he Blood being prevented from going back to the 
Heart, is forced to proceed forwards and fide- 
ways, and thus the Circulation of the Blood is in- 
ceflantly continued, even while the Heart is open, 
and cannot protrude it. 

Does not all this Apparatus of Inftruments, which 
compofe the Arteries, difcover that they mull have 
been formed by an underftanding Artificer, who 
lias adapted them all to wife Ends and Purpofes ? 

| 

Sect. XI. 4. ‘The Pulfe is not felt. 

I 

t Besides all this, forafmuch as thefe Arteries 
fpread themfelves thro’ our whole Body, and at 
'every time upon each Contra&ion of the Heart are 
expanded with fo great a Force, and do Day and 
Night occafibn fo firong a Beating as we find by 
the Pulfes, who can conceive the Reafon why we 
are not fenfible of it as long as we are in Health, 
notwithftanding that we may find them beat fo 
ftrongly in many Places, if we do but lay our 
Finger upon them ? 

’Tis true, that forne lay it down for a Maxima 
De confuetis non judicat Anima ; that is, Our Mind 
dies not judge of that ’which we are ufed to do. But if 
this were true, we fhould judge as little of our 
Refpiraticn as cf our Pulfe , being accuftomed as 
much to the one as to the other ; and yet we find, » 
tho 5 we often breathe without thinking of it, that 
with never fo little Attention we can perceive the 
Motion of the Air in our Mouth, Noftrils, Wind- 
Pipe, and Lungs, and difcover from the A&ion it 
felf that we breathe ; whereas, on the contrary, let 

a Man 
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a Man that is in good Health attend with a 
much Care as he can to the Beating of his Heart 
and Pulfes ot his Arteries, he fhall not perceive 
them in the leaft. 

Does there not then appear, in a very particular 
manner, the Wifdom and Goodhefs of our Great 
Creator in this matter Jikewifc, who, that tl e 
Attention which we ought to allow to other things, 
might not be difturbed by this continual Pulfatiow, 
has been pleafed to render us infenfible of it ? And 
tho 5 an Atheift cannot, or will not, fee this, yet 
whoever acknowledges a God, may learn from 
thence, that it is his Duty to fix his Thoughts up- 
on his Maker and his Works, who has fo graci- 
oufiy wrought this Wonder in him, to the end 
that his Attention Ihould not be drawn away by \ 
this continual Beating of the Arteries. 

Nor can any aferibe this to any material Pro-* 
perty of the Arteries thcmfelves, forafmuch as 
every body is but too fenfible, to his own Damage, 
of all thefe Beatings, when in a Fever, or other 
Difiempers, the Fibres arc extended by the Blood 
more firongly than ufual. The fame may be ob- 
ferved particularly, when in great Diforders and 
Frights the Annular Fibres are contra&ed more 
narrowly, and after a cramping manner, than they 
ought to be, by the irregular Motions of the Hu- 
mours of the Nerves which move the Arteries ; 
io that thefe Vefl'els being become Freighter, the 
Violence which they fufrer from the Blood i fining 
out of the Heart, is more fenfiblethan ufual. This is 
known to them that have heard the Complaints of 
, feme Women, who (as it is faid) bcingfubjeCt to fud- 
den Diforders upon theleafi Accident, do many times 
feel their Arteries beat throughout their whole Body. 

I don’t know whether it may be ufeful to add 
here, that the Contraction of the Arteries, and 
other Parts of our Body, upon the Account of 

FrightSi 
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Frights, feems in fome Meafure to be c oti firmed, 
bccaufe in fuch great and Heart-afte&ing Motions, 
the whole Body is often put into a cold Sweat, 
which is known to proceed from the Contra&ion 
of the Glands in the Skin, that are thereby forced 
to protrude their Moilture ; and if there beany 
fmall Kairs planted in thefe little Glands, they 
will rife up an end by the Contraction of the fame; 
which Phenomenon People may have often obfer- 
ved upon a Fright, not only in themfelvcs, but in 
Beads too. 

Sect. XII. 5. The Concurrence or Conjunction of 

the Veins. 

\ 

I If it be not owing to the Wifdom of the Crea- 
tor, that there is no Part in the whole Body to 
• which the Blood does not extend itfelf, and from 
whence it likew fe returns; how comes it to pafs, 
'that Arteries meet Arteries , and Veins meet 
Veins fo frequently, and difeharge their Blood 
into each other, to the end that if any of 
’em all fliould be difabled by Amputation , Ob- 
drudtions, or otherwife, the Blood might pafs ano- 
ther Way to or from the fame Place? 

% 

Sect. XIII. 6. The Divifion of the Arteries into 

Capillary Tubes. 

Two Things more may be obferved, touching 
the Circulation of the B.ood thro its Veffels; in 
which, no lefs than in the foregoing, the Wifdom 
of our Adorable Creator fhines out as clear as the 
Sun at Noon- Day. 

The firjl is, that from the flrong and fwift Mo- 

I tion of the Blood in fuch Arteries as are large, 
there fcems to be a Danger, that by reafon there- 
of the Blood cannot contribute any thing towards 

the 
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the Nourifhmenc of the Veflels themfelves thrc ' 
which it runs fo fall. Can one confider then with 
out Amazement, that, to obviate this Inconveni 
ence , the Arteries are divided in thofe Place 
where this Function is required, into an unfpeak 
able Number of fine and narrow Tubes, whicl 
the Anatomifls, by reafon of their Smallnefs, ar 
wont to call Vafa Capillaria, or Vafa Minima ; tha 
is to fay, Vcffels that are as fmall as a Hair, anc 
fo little, that they cannot therefore be deferibe. j 
among the Arteries in Tab. III. Fig. 4. and all thi . 
to the end, that by palling thro' thefe Defiles 0 
By-ways, and flicking to the Sides of fuch narrow « 
Veflels, the Blood might proceed more flowlj 
where it is neceflary that it fhould do fo , whill 
that which pafles thro' Veflels fomething wider 
may purfuc its Courfe to the Veins with greatei 
Swiftnefs. 

Sect. XIV. t>. The Narrownefs of the Tubes lejfey 
the Swiftnefs of the Blood. 

Now that a fluid Body protruded with the 
fame Strength, runs more (lowly through narrow 
than wide Pipes, for the above-mention a Reafon Sj 
is well known to all Fountain-Makers, who can 
make the Pipes, through which the Water is to 
pafs, fo narrow, that by the flicking of the Parcs 
of the Water to the Sides thereof, the Stream {hall 
not rife near fo high as it would do thro’ larget 
Pipes And if any Body doubts this, he may have 
an ocular Demonflration of it, by the following 
verv ealic Experiment. 

Let him uke the Glafs Tubes E F G, of diffe- 
rent Bores {Tab. IV. Fig. 1.) of thofe we made 
Ufa of (as I rind it upon my Notes) one of Lm I 
E, was a narrow Neck of a broken Thermometer ; 
the Second F, was fomething larger, and about 
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he fize of che Tube of a Barometer, or the Quill 
if a Pen ; the Third G, was fo large that one 
night thruft one’s Finger into it. Then let him 
)e a little Thread about each of ’em at H, K, M, 
o that their Parts H I, K L, M N, may as near 
is polTible be of equal length ,• and putting them 
nto a long Glafs, AB CD, which is filled with 
vVatcr up to A B , let their lower Ends, I L N, 
reach almofl, but not quite to the bottom D C, 
n fuch manner, that the Threads H K M, may 
ne even with the upper Surface of the Water : 
Then if he flops thefe Tubes with his Finger, at 
E F G, and thruils them (being empty, or rather 
I full of Air) one by one, perpendicularly down in- 
'to the Water, and fuddenly remove his Finger 
from the Orifice, he will fee the Water in the 
narrowed Tube E, rife up even with, yea, vifi- 
bly above the Superficies of the External Water 
H : Whereas in the Tube F, the Water will rife 
up as high as O, and in the Tube G, yet 
higher to P. Now thofe that - are skill’d in Hy~ 
drcflaticks know, that equal Parts of Water lying 
in the horizontal Superficies Q_R, which paffes 
under the Orifices of the three Tubes I L N, are 
prefled upwards with equal Force; and therefore, 
that the lefl'er Force, which appears in the afeent 
of the Water in the narrowed: Tubes, mud only be 
aferib’d to the greater Narrownefs thereof. 

Now whether the Curvity of Angles, made by 
< thefe little Branches of the Arteries; as alfo, whe- 
ther their Multiplicity (fo that being taken toge- 
ther, they may by reafon of their Numbers, have 
more Widenefs than the great Artery alone) do 
contribute any thing towards the flower Motion 
of the Blood, we fliall not enquire farther here. 


Sect. 
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Sect. XV. 7. The Ve'. ns grow wider. 

The toothing is. That in cafe the Blood, 
which thro 1 larger Vefiels runs fwiftiy along the 
Arteries, ftiould retain' the fame Swiftnefs in the 
Veins, by which it is carried back again into the 
Heart , there would be Danger that the Heart 
ftiould be overwhelm’d with too much Blood, and 
the Right Ventricle of it filled fo full, that it could 
not be able fufficiently to exert its contractive Fa- 
culty. 

Now to prevent fuch perniciousSwiftnefs, could 
any body have thought of a wifer Expedient, than 
to have made thefc Veins larger and larger, as the 
Blood came nearer from the extreme Parts to the 
Heart, as may be feen in Tab. III. Fg. 5. quite 
contrary to the Arteries, which in Tab. III. Fig. 4. 
grow continually fmaller from the Heart to the 
Extreme Parts. 

Now that a Liquor palling thro’ a narrow Vef- 
fel into a wider, runs flower in the fame Space of 
Time, is obvious enough to every one, without 
proving it experimentally ; but if he has a Mind 
to fee it that way likewife, let him fill a Pipe with 
Water, and thruft it with its Orifice downwards, 
into a Bucket, which has likewife Water in it to 
a certain Heighth, and forcing the Water as faft 
as he can out of the faid Pipe, he will find that the 
Water in the Bucket will afeend but to a very fmall 
Heighth, tho’ all that was in the Pipe came out 
of its full Length at the fame time; from whence 
it appears, that the Water in the narrow Pipe 
moved more fwiftiy than that which was in the 
wider Veflel : But this is fo plain, that we need 
fay no more of it. 


Sect* 
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n, f c t. X VI. 8. The little Valves in the Veins. 

B u t Ci i:cc the Blood moving more- {lowly in 
j jii.de Veins (Tab. HI- &g- 5-) might, by reafon of 
us Weight, (cfpeciaily in thofe that carry it di- 
j cctly upwards) endeavour to fink down or go 
’hade, and fo in long Tubes forcibly refill this * 
iiouer Motion ; may we not again difeover here 
the Providence of the Creator, exerting itfelf in To 
peculiar a manner, who has thought fit to place 
little Valves in thefe Veins,* fomeiimes but one, 

1 ,as in Tab. IV. Fig. 2. at A ; fometimes two toge- 
ther, as at B B, whole Office is to Pop the Blood 
| when it attempts to go back, and that it may nor, 

I by its Weight , prefs too much upon that which 
follows, and thereby retard its Motidn ? 

Now, is all this done by Chance, and without 
Defign? Why then are thefe Valves fixed in the 
\ eins, where they are lo ferviceable, and not in 
the Arteries, where they are fo far from being ue- 
celfary, that they would be prejudicial? 

Sfct. XVII. 9. Oj the Fibres in the Veins and Ar- 
teries. 

VV f. mufl add one thing more, and fo conclude 
thefe Remarks, which would otherwife, as is well 
known to thofe that underPand it, fwell to a much 
greater Bulk.* Can any Rational Man then per- 
, fwade himfelf, that the Great Creator had no End 
at all, or that it come to pafs merely by Chance, 

1 that in the Arteries, where the Blood Pood in need 
of more Strength, in order to infinuate itfelf into 
the narrow Pafles of their extreme Branches, the 
mufcular Fibres, by which they are contracted, are 
very Prong in thofe Parts ; and on the contrary, 
in the Veins, which continually grow larger, and 
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in which too great a Swiftnefs and Contra&ioi 
would be hurtful, the Fibres are far from beinj 
fo ftrong or fo numerous ? But that which thi 
Wife Creator caufes us to feel as it were, wici 
the Hand, is, that in the Vena Porta , the like Fi 
bres are again ftronger than in other Veins, tho 
fewer than in the Arteries ; thofe being the onlj 
Veins of all thofe of the Body, whofe Branches, 
entering into the Liver, grow narrower and nar- 
rower ; for which Reafon they require more 
Strength than other Veins ; to the end, that like 
the Arteries, they may force the Blood to pafs or. 
to the narrow Ramifications, and to the Glands 
of the Liver. 

Now if any one has confider’d and underflood 
what has been juft now faid, and particularly that 
about the Stru&ure of the Veins, can he pofiibly 
doubt any longer whether his Body was framed 
with Wifdom ? And does it not follow plainly e- 
nough from hence only, that nothing elfe is ne* 
ceflary towards a Convi&ion that there is a God, 
(provided he himfelf vouchfafes to blefs the Means) 
than to enquire into his Works, even into the 
fmalleft Fibres ? And the neglefting or defpifing 
fuch Enquiries has been the undoubted Caufe that 
fo many People walk in Darknefs, in the midfl o* 
the bright Rays of God’s Wifdom. I know very 
well that infolent Atheifls will think all thefe Obr 
fervations and Reflections to be of little Moment, 
and much below their lofty Speculations, as being 
fo obvious even to thofe that are juil enter’d upon 
the Study of Phyfick : But I know like wife, that 
as contemptible as they may appear to thofe con- ■ 
ceited Men, it is impoflible for them to believe, 
much lefs to prove, that all thefe Parts were ! 
form’d by Chance. 

SfiCT. i 
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Sect. XVIII. The Ufes of the Blood in general. 

N o\v to pafs by other Particulars concern- 
irg the Blood and Veins, of which we have 
already treated very fully, the Thread of our Dif- 
tourfe fecms to lead us to the Ufes and Motions 
}f this Blood. 

There are Three particularly, that, among 
jthers, are known to depend either wholly, or in 
»art, upon the Blood : The Firfi , is the Separa- 
ion of fo many different Humours, which are ei-> 
her neceffary to the Body, or muft otherwife be 
ifcharged. Secondly, the Nourifhment of the Bo- 
y. Thirdly , the Motion of the Mufeles. 

Now whilft we are going to treat of the firft of 
hefe in its order, let no Body think that we de- 
,gn to enumerate the various Opinions of many 
•.arned Men thereupon ; being contented to fhew 
le external Difpofition of fome, fo far as it is 
iown, fince Men have not yet been able to pe- 1 
etrate all that belongs to it, befides, it was 
pth out of our Power and Defign too, to handle 
jis Matter alone in this Place. A rough and ge- 
eral Account of the Ufes of thefe feparated Hu- 
ours will be more than fufficient for our Purpofe, 
hfch was to convince a fceptical Mind, that we 
e formed by a God abounding with Wifdom. 
Goodnefs. 

And can any one hill afcribe to ignorant Cau- 
which don't even know how, or whether they 
ork at all, that the Blood, and all the nutritious 
ices are impecuoufly hurried along fuch wonder- 
i Veflels, as has been fhown above, thro' the 
aole Body, in order to ftirnifh Matter for the fo 
ceffary Separation of fuch a vaft Number of diffe- 
it Liquors ? 

1 


I 
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Sect. XIX. The Enumeration of feveral Hamour\m 

K o w to pafs pver the Lympha , which is fepara- 
tedin To many P aces, the Gad in the Liver, the 
Juices in the Pancreas, and in numberlefs other 
Glands, the Humours in the. Stomach and Inte- 
ftines, in the E)es, Nofe, Ears, Mouth and other \ 
Parts; forafipuen as there are Fill different Opini- 
ons about them and their chiefefl: Ules: Can one 
lee that there is difeharged from the Brain fo pow- 
erful and fpirituous a Humour, which is derived by 
the Herves to all the Parts of the Body, render- 
ing fomany and furh important Services, and being 
particularly the chiefcft Caufe of ail our Motions; 
that there exhales from the Pores of the Skin, and 
by Refpiration, an inviiiblcand continual Vapour 
(fnppofing a Man to be in good Health) in fo vail 
a Quantity, that the accurate SanZlorius has dif-J 
covered, that this alone does exceed every Day all 
the other groflerand vifible Evacuations? 

Can any Body believe, that it happens without 
a fix’d Purpofe of our great Prefervcr, in order tc 
continue upon the Earth the Race of Mankind iru 
their Children, that the Materia Seminalis , for the 
Procreation of them, is feparated from the Blood )l 
and that the Milk flows from the Breafls of theFe- 
, males for the Nourifhment of there tender Suck- 
lings? Can any Body contemplate the Difpofition: 
of the Watcr-Courfes, when the Blood is feparated 
from its Salts in the Kidneys, without difeoverins 
the Finger of his adorable Creator in all thefij 
Things? 


Sect. XX. ‘T’ke Paffage of the Urine. 




And to the end, that all that has been here fait 
may not pafs for Declamation, or Rhetorical Fi- 


gures 
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gurcs, let us examine a little more clofely the Dif- 
politions that are made in the folid Parts ofthe Bo- 
dy, for thefc three lafi mention’d Humours ; with- 
out enquiring into that great and wonderful My-* 
fiery, how each of them has acquired its peculiar 
Faculty or Property, which hitherto remains a - 
mong the Secrets of the grekt Creator. 

Now to give fome Notion thereof to an unex- 
perienced Perfon,let him fuppofe, m "tab. IV. tig. 3 . 
chat the Blood defcends from D to «, thro* the 
great Artery Da, of the Heart; and becaufe the 
Paid Artery at u , and in the farther proceeding 
Branches, grows continually narrower, that the 
Paid Blood is forced to pafs into the Side Branches; 
by which means it takes its Courfe thro* one of 
them, F, to the Kidney B, where having difchar- 
^ed its Salts, it returns by the Kidney Vein W, and 
0 proceeds by C, along the Vena Caiia upwards] 
igain to the Heart. 

In this Kidney (th6 internal Stru&ure of which 
s reprefented (tab. IV. tig. 4.) the Humour of 
vhichthe Urine is compofed, feems to befepara- 
cd in the outmoft Glandulous Subfiance, A A: 
Do we not here, without going any farther, per- 
:eive the wonderful Operation of the Defigns of 
he kdorable Creator, w;ho makes this Humour 
lefeend thro’ fuch narrow Veffels B B, . which be- 
ng colle&ed into a kind of little Nipples, called 
>y the Anatomifts Car uncut: Papillaresp do filtrate 
1 his watry Matter with its Salts into larger Mem- 
>ranous Vell'els, cci; which do again difeharge 
vhat they had received, for the moft part, into two 
reat Spaces, out 6f which there is made one 
;reat one, C, called the Pelvis ; thro’ the Orifice 
hereof this Liquor defcends farther into the Tube 
), or the Ureter t which being joyned to the Pelvis, 
oreprefentacompleat Funnel with its Pipe, which 
einginierted at Y Y, (tab, IV. tig. 3.) in the Blad- 

I i der 
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der H, makes on each fide a Veflel G Y, in orde I 
to difcharge that which is brought into it? 

Two things Teem to be requifite here; Fnft 
that the Urine coining in o the Bladder, may b 
driven out again; and, Secondly , that in orde 
to prevent Inconveniencies, it fhould not happe 
continually, not without our Will. Now can it b 
imagined, that it is without Knowledge and Dd 
fign, that there fhould be Mufcles likewife place 
in the B adder, in order to contract it, and fore 
out the Water, befides the Mufcles of the Bell 
which could have prelfed it; and particularly, tin 
tho’ the Bladder were contra&ed and drawn togo 
ther, that which is contained might have burfl oo 
at every Orifice, if it had not been fo contrive 
that that Humour fhould not be able to return thru 
the Orifice Y Y, by which it defeended from tl 
Ureten G, but only thro’ that Pafl'age which Natui 
has prefenbed it ? 

Thus we fee that it is eafie to blow up tl 
Bladder H, by one of its Ureters GY, but if 
ihould be blown by that Tube, taro’ which tl; 
Urine comes out, the very Children know, th 
the Wind cannot pais that way thro’ the Orific : 
of the Ureters. 

And as for what relates to the fecond Thing, y\ 
may obferve, that the Bladder is fortified with 
ftrong Mafcular Valve at the lower end of it, . 
prevent the Lcaking^of its Humour, and is (h 
up by the fame till a greater Force obliges it 
give way, and fuffer the Water to pafs thro* it. 

Add thereto, that beenufe this H amour is a 
moft always Salt, and often (harp, the moft gr 
c ions Care of our Creator (to the end, that 
ihould not corrode the innermofl: Membrane oft • 
Bladder, which is exceeding fenfible, an i fo occ, 
fion Pain) has fortified the fame with a k.nd o 
tough and flimy Moifture agaiiift it in rheinfi,’< 
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Sect. XXI. The Breafls oflVomen. 

The fame Wifdom appears in the adapting other 
Things to their Ends, fuch as the Tubes of the 
Duel us Salivates, and efpecially in the Structure of 
thofe Ducts, by which the Gall paffes from it$ 
Bladder, and from the Liver to the Inteftines ; and 
the Veflels of other Parts, where the Humpurs are 
leparated from the Blood. 

But can he, who fees no more than the little 
Glands A A, in the Bread of a Woman (Tab. IV. 
Fig. 5.) (the external Tegument being taken off) 
in which the Milk is feparated from the Blood ; 
and the little Tubes bb, into which it flows, and 
where it is preferved, to the end, that ip may in 
proper time be fuck’d out thro’ the Nipple C, 
where they are open, and in which they terminate : , 
I fay, can he that fees thefe Things imagine^ that 
this only Part, to deduce no Arguments from all 
the red, had not a Maker, who dedined it to per- 
form a Service fo very important to all Creatures 
in their mod tender Age? 

Sect. XXII. The Structure of the Seminal Vejfels . 

Now that every one maybe yet farther con- 
vinced, that all the Parts of our Body are with 
great Wifdom adapted to particular and certain 
tl fes ; let us go on, and confider the Other Parts 
reprefented in Tab. IV. Fig. 3. 

1. How the fpermatic Arteries P P, poming on 
each fide out of the great Artery Du, do defeend 
co the Tedicles, therein to difeharge the feminai 
Matter which they bring thither with the Blood 
the Remainder of which is carried back again from 
the Tedicles to the Heart by two Veins O and 
•h and with how many Windings, and Turnings 

I 3 the 
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the fame afcend, may be feen on the left Side 0 0 , 
where they are reprefented as ftretcht out ; whilft 
the Artery P, defcends fir eight forwards in a Man, 
as Verheyen has obferv’d. 

And, that we may all fee that the Wifdom of our 
Creator extends itfelf to the meaneft Things, it 
need only be cbferv’d, that the Arteries P P, do, 
for the moll part,, proceed immediately from the 
great Artery D u, ; but that the Veins O and n, 
thereto belonging, do not both, but only one of 
? em, viz,. O, and on the Right, difcharge itfelf into 
the Vena Cava C u, whilft the Left n, is inferted 
into the Kidney Vein W, becaufe it was to be fear- 
ed, that as it took its way into the Vena Cava Q. «, 
thecourfe of its Blood might be ob/lru&ed at every 
fwelling of the Artery, by reafori of the continual 
Pulfe of the great Artery, over which this Vein 
mull have necelfarily pafs’d, as appears by the Fi- 
gure; fo that by this Conveyance of the Blood, 
fromw to W, and from \V to C, (which otherwife, 
if it ran as at O would be fhorter) this Inconve- 
nience is prevented by a careful Providence, and it 
is fully prov’d, that it intervenes in fo fmall a Mat- 
ter as the Courfe of this Vein. 

' 2. That in order to bring the feminal Matter, , 
fepara ted from the” Blood in the Tefticles, to its 
deflin’d Place, two Tubes, R R, or theVafa De- 
jerentia , afcend from the faid Tehicles, and carry 
the Seed into the Vejicula Semi nates, which ap- • 
pear on one Side behind the Bladder X X, and 
there it is prefer v’d till the time of its Ufe. 

3. ' That the End of thefe Seed-Veflels is ftopM 
by little Glands, which prevent the Matter from 
difKlJing out of its own accord, and yet do not 
obftrud the fame when an Ejedf ion is necelfary. 

4. That ln each of the Groins there is a peculiar 

Tube made for that purpofe, of the Membrance 
that lines the Belly, call’d the Peritoneum, thro’ 
t *' < i which 
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y/hich the feminal Veflels or Vafa deferentia R R> 
afcend ; as may be feen Tab. II. Fig. 1. W W. 

And particularly, to prevent the Inteftines from 
preffinginto the Scrotum or Cod, andcaufing what 
vve commonly call a Burden or Broken-Belly, thefe 
Tubes are cover'd with a Membrance in Men ; but 
in Dogs, and other Creatures, whole. Pofttire is not 
erett, and confequently which are in no danger of 
tuch Accidents, the fame Tubes have no Cover- 
ings but are quite Open. 

Sect. XXIII. Convictions from the foregoing - 

Obfervation r. / 

There are whole Volumes written to (hew all 
:he Particulars of rhefe Parts only ; we ftiall 
Therefore go no further, but leave it to every one 
hat reads and underftands what has been already 
aid, to examine himfelf, whether he can believe, 
rhat in all thefe Matters about the Seed , Bladder , 
Breafls, &c. the Wifdom of a Creator has had no 
Room ; and whether he can admit, that among 
:houfands of Differences, any one of which, in 
:afe all things had been produced by Chance, and 
without Underftanding, might have here equally 
[tome to pafs, thefe only fliould have taken effeft ; 
dl of which are fo well adapted to fuch great and 
neceflary Purpofes ? I can’t forbear faying one 
word here like wife to fome other Philofophers, 

1 and obferve, that fince, as we have juft now fliewn 
in Tab. IV. Fig. 3. the fpermatic Vein », on the 
Left Side, does not take the fhorteft and moft fim- 
ple Way to the Vena Cava C u, as that on the Right 
Side does in Q ; but making a Tour, does firft 
infert and difcharge itfelf in the Kidney- Vein \V ; 
that it is in vain to affirm, that thofe Hypothefes 
carry the greateft Truth with them, which ap- 
pear to us to be the moft fimple, and to produce 

I 4 every 
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every thing after the fhorteft Manner; forafmuch, ; 
as there may be unknown Reafons, as here in the 
Cafe of the great Artery D u , why the fupremc 
Architect, in order to bring about his other Pur- 
pofes, may think fit to depart from that Method, 
which would otherwife be more fhort and fimple 
in the Production of that End only. 

Sect. XXIV. The Nourifment and Motion of the 
Blood , not yet fully known 

Now it would be time to pafs on to the other 
Ufes of the Blood, namely, the Nourifment and 
Motion: But forafmuch as the Ways ot the great 
Creator, are in thefe Matters, even to this time, 
infcrutable to us, and that the Structure itfelf of 
the folid Parts are not yet fully known, but affords 
room for Difputes; we judge it more fafe to be 
filent therein, than purpofely to offer only Guefles 
and Uncertainties, orPofivions, which are not yet 
(Efficiently received by learned Men, how proba- 
ble foever they may feem ; the adorable God has , 
not however left himfelf without a Witnefs, to 1 
every one that feeks him, in numberlefs other 
Matters, the Certainty of which, can by no means 
be called in Queftion. 

In the mean while it is in fome Meafure plain, 
how juftly the Creator fpeaking in the Holy Scri- 
ptures of Generation , fays, that Children proceed 
from the Loins of their Parents. Gen. eh. xxxv. v. 

1 1 Kings fall come out of thy Loins. And again, 
i Kings, ch. viii. v. 19. and 2 Chron. vi. 9. Thy 
$on which fall come forth out of thy Loins. Since 'Tab. 
IV. Fig. 3. the feminal Veffels P P, are feparated 
in the Loins and under the Kidneys A and B;, from 
the general Stream of the Blood in the great Arte- 
ry P u ; in order to carry the Matter of the Seed to 
places prepared for its Separation. Befides that 1 

Monfieuy J 
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Monfteur tferheyen fays that he has obferv’d both in 
Men and Women, a remarkable Vein and Artery 
(reprefented here by p p,) which proceeding from 
the underm oft Part of the Kidneys, joyns itfelf to 
the feminal Veffels. 

This kind of Expreflion is perfe&ly underftpod, 
fince the Difcovery of the Circulation of the Blood ; 
and (hows with how much knowledge it has been 
ayply’d to all Animals, even at a time when the 
Stru&ure of their Bodies was fo little known to the 
World ; at leaft, none could with any Shadow of 
Reafon afcribe the Bufinefs of Generation to the 
Loins , without knowing that the Blood circulated 
thro’ the Arteries, O and P. Now that this was 
a Secret to all the Philofophers, and Phyficians in 
thofe Ages, is fo obvious, that we need not take 
any Pains to prove it. Can it therefore be ima- 
gin’d, that the Texts above-mention’d, which fo 
plainly declare the fame, could be writ by any 
uninfpired Perfon. And if any one fhould feek to 
cavil againft the Arguments we have here us’d; 

' at leaft, he cannot deny that the faid Text fpeaks 
with compleat Knowledge of the Caufe, and de- 1 
fcribes this Matter juftly. 

1 
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CONTEMPLATION IX. 

Of the Nerves, and briefly of the Lymph atick 
Vejfels 3 Glands and JVlembranes. 


Sect. I. Lhe Tranfltion to the Nerves. 

' i : ^ 

W HEN we were treating about the afore- 
faid Separation of the Humours of the 
Blood , it would have been proper enough to have 
mention’d thofe of the Brains and Nerves, as a kind 
of Humours; but with refped to our Dehgn, the 
fo important Ufe thereof, the fo wonderful Tex- 
ture of the whole Series of the'Nerves, which, like 
the Arteries for the Blood, fefv$ for VefTels to 
convey thefe Humours are by much too confidera- 
ble to be handled curforily, without faying fome- 
thing particular of them too. 

Now theft, in order to convince an unhappy 
Philofopher, of the Perfections and wife Dehgns 
of his Maker, nothing more feems to be required, 
than to move him to look into the Enquiries and 
Qbfervations of the Anatomifts, and Specially of 
Willis and Vieujfens, and endeavour to acquire a 
juflldeaof the Concatenation of this wonderful 
Structure, of the innumerable Multitude of the 
little Branches of the Nerves, of which there is 

not 
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not one that is made, but what is of great and 
peculiar Service ro the Body. 

To reprefent fomething of this Matter here, let 
him caft in’s Eyes upon Tab. IV. Fig 6. and conlider, 
if each of thefe fine Branches performs its Fun&ion, 
(and fome of ’em are fo very neceffary, that if they 
ceafe, they put an end to our Lives ;) whether thefe 
Nerves that appear to the Eye of an unexperienc’d 
Perfon, fo irregular and confufcd, and yet in them- 
feives are fo well difpofed, that there is not one o( 
’em, yea, not the fmalleft Branch or Sprig of ’em 
but has its Ufe ; let him confider, I fay, whether 
all this can be performed by Chance ? He that 
defires to be more fully convinced hereof, let him 
confuit the large Figures of Mr. Vieuffens. 

Leaving therefore further Circumlfances and 
Particulars, which we might have added here, to 
i the Study of thofe who think fit to inquire into 
what tiiofe Writers have faid upon this Head, 
we fball only obferve a very few of them, that we 
rnay not appear too prolix. 

Sect. II. Different Opinions about the Matter that 
pujjes thro ’ the Nerves. 

It was well enough known to the Ancients, 
that all the Nerves are a kind of Veffels, thro' 
which a certain Matter, that defeended from the 
Brain into the Mufcles, was either an entire, or at 
lead a concurrent Caufe of their Motion : Becaufe, 
if a Nerve was cut off, obftruded, or otherwife 
difabled, the Mufcle to which it belonged, not- 
withstanding all Endeavours to tfie contrary, 

| would remain without Motion. 

This Matter is conceived by all to be indeed 
fluid ; but by fome ’tis fuppofed to be a Wind or 
Spirit, and is therefore called the Animal Spirits, 
and is believ’d to pafs thro* the Nerves with a 
• ' Swiftnefs 
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Swiftnefs like that of Lightning ; it being other* 
wife impoffible to reconcile the unconceivable 
quicknefs of the Motion, which we fee performed 
by Creatures in fo fbort a Space of Time, with 
the ilow Courfe of a Liquor : Upon this Founda- 
tion, there are fuppofed to be Valves, and many 
other things in the Mufcles, in which Suppofitions 
there is Ingenuity enough, if there were but enough 
of T ruth too. 

But thefe Opinions are called in Quedion ; 
Fir/ly becaufe it has been Efficiently proved by 
Chymical Experiments, that fo very volatile a 
Matter is not always required towards the produ-f 
cing a fwift and violent Motion ; accordingly, it 
has been feen, that by the Mixture of Oyl of Vim 
tviol , and Salt of Tartar, the firft of which has lit- 
tle, and the other hardly any Volatility in it, a 
ftrong and fudden Fermentat on has been produced. 
We are taught by a like Experience too, that Salt- 
petre, Brhnjlone , and Charcoal , which are not count- 
ed among volatile Things, being mingled together 
into Gun-Powder, have occafion’d fuch Motions, 
as for Swiftnefs and Force, have not yet been e- 
qual’d. The fame appears from the Glafs of An- 
timony, which being a fixed Body, (or at lcaftfo lit- 
tle volatile, that it is ableto refi ft a very flrong' Fire 
for a long time, as is well known to the Chymilts) 
has yet the Faculty of producing fuch great Com- 
motions and Contractions in humane Bodies, e- 
ven fo fmall a Quantity of it, that thofe who have 
cried it own it to be wonderful : Others deduce 
rhe Motions of the MufclLs from Hydroilatical 
Laws, which therefore need not fuppofe fo great 
a Swiftnefs of the Nervoiu Juices. 

Secondly , the Courfe of tne Nerves being now 
better known to thiC Anatomifls, it has been dif- 
cover’d by the Complaints of their Patients, that 
it was probable,, that a {lowly moving Matter 

paired 
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pafl'ed thro’ the fame ; which Teemed to be in Tome 
manner more credible when it was confider’d, how 
improper the moift Subftance of which the Brain 
and Nerves are compofed, appear to be, tor afford- 
ing a free paftagc to any thing that was to move 
thro’ them with To unconceivable a Swiftnefs, as 
the Matter of Wind and Spirits. 

S i c t. III. An Experiment to prove a Nervous 

"Juice. 

But particularly the Experiments taken after- 
wards by Metlieurs Bellini and Malphighi , Teem 
to have put the Matter beyond Doubt, and to 
prove, that there is a tough Humour (which they 
called Succm Nervofn i, or the Nervous Juice, in 
Qppofition to the Animal Spirits) that runs thro’ 
the Nerves. 

For if you difTeft the Breaft of a Creature, in 
which there is hill a little Life, or that is but juft 
dead, and with the Fingers of one Hand, prefs the 
Nerve of the Midriff in fuch a manner, that no- 
thing can defeend from the Brain into it by this 
Vctlel ; and after that, go on to prefs with the 
other Hand, that Part of the faid Nerve, which is 
between the firft Preffure and the Midriff, To as 
to drive whatever it contains forward into the 
Midriff,’ it will be found, that the Midriff will 
refume the Motion which it hath loft, and con- 
tinue it till the Humour that was in the Nerve be 
quite protruded: But if you loofen the Fingers of 
the firft Hand, and admit a new Paftage to that 
which comes from the Brain* you will fee after 
fome Time, that, as Toon as this new Humour 
reaches the Midriff, the Motion of it will be re- 
newed- ( onfult Be'gerus upon the Tame, Page 260. 
And, that one me have feme folid Foundation, 
that the Matter oi the Nerves is of the Nature 

of 
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of a Liquor, and not of a Spirit or Wind, th« 
diligent Enquirer, Malpighi, has fhewn, that by 
preSing the End of the great Nerve, in the Till 
of an Ox, the fame will fwell before your Finger; 
and if you make aft Incifion in it, there will corns 
out a vifcous Liquor like Turpentine. Which 
Experiment having been feveral times profecuted 
by Bergems y and always appearing in the fame 
rpanner, it puts the faid Hypothecs out of all 
Doubt. 

S fe c T. IV. ConviPlions .from the foregoing Obferva- 
ticns j and an Experiment about Motion. 

I Wo uld ask any Body now, that underftands 
this, whether it can feem credible to him, that it 
is brought about by Chance only, and not for anj* 
wife Purpofe, that a Duiiiour, which is feparated 
from the Biood in the Brain, is derived into every 
Part of the Body, by fuch an innumerable multitude 
of Tubes and Channels, in order to produce Mo- 
tian wherever it is requisite? Tofay nothing here 
of the Fermentation of the Food, of Nourilhment, 
and fomany other Ufes, which' render the Courfe 
of this Nervous Juice entirely necelfary : And 
can it be without an End, that this Humour has 
one wonderful Property, (more we cannot reckon 
here with any Certainty) that it is fitted, together 
with the Blood of the Arteries to produce thefe 
Motions in the Mufcles ? 

For that the Arterial Blood does likewife very 
much contribute to Motion, may appear from 
the Experiments of Bartholinm ; by which we 
fee, that a Limb or Joynt is render’d lame and 
Void of Motion, as well when, by b tiding the 
Artery, the Biood is hinder’d from coming into 
the Mufcles as when the fame is done to a Nerve. 
And can any one obferve this Come to pafs, after 
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uch an amazing manner, not only in one, but in 
.11 Men and Beafts too, and fo many Wonders 
>roduced thereby ; fuch as the external Motions 
,f Walking, Swimming, Flying ; and the internal 
>f the Heart, Arteries, Stomach, Bowels, and fo 
nany other Parts, ferving both for the Support 
md Procreation of Animals j and, can he then 
ifcribe all this to mere Chance and ignorant Cau- 
es, without thinking that he will be taken, by 
vife Men, for a blind or obflinate Fool? 

c 

her. V. ‘fhe Nerves of Hearing an extended like- 
wife to the "longue . 

How let a Man confider farther with himfelf, 
whether the great End of our Creator, to furnilh 
is compleatly with everyThing that is necelfary for 
•[is, does not plainly appear in the following Cafes : 
firfl, That the Nerves of Hearing do diftribute 
•heir Branches to the Mufcles that move the Ear, 
to the end, that as foon as we are warned by the 
Noife, which affeds the Nerve, the other Inftru- 
tnents may be immediately put into a Condition 
of ereding the Ear, in order to liflen the better : 
This is obfervable in the railing the Ears of many 
Creatures as foon as you fpeak or call to them ; for 
the fame Reafon it is, that this Nerve fends others 
Branches to the Eyes alfo, that upon the hearing 
of any uncommon Sound, we may prefently look 
about us ; and likewife, be ready, without Delay, 
if fpeaking or calling for Help be necelfary ; for 
which Purpofe, the faid Nerve of Hearing has a 
Communication with thofe of the fifth Pair, and 
the Parts that produce Speech. 


Sect. 
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S i c T. VI. "The AV> zrs cf T.ylit:*. 


SeciitJJ^ That the Nerves which ferve t 
produce 7i/fe, a net wnich, accordingly to H 
make 2 rifch ana iixrh Pair, co like vile ierd . 
Branches to all thoic la lire meats that are necedi 
for Malt ideation or Cnewiag, to render c^e A 
on and Talk lively and ready ; they dhe.vife U 
other Branches to the Noie and Eyes, to the e 
that in the Chcfice ol oar Victuals we may be 
lifted by the Smell and S-ght : And laftly, t 
while all the Iodine. t:onca Properties are exert 
to the end, that nothing may be wanting, other T 
Branches are trarJtnitced to the Glands tor Spittle, f 
that this Humour may be iupplitu in aba 'dancei ( 
and the Mouth ana Throat meiitenhi the. ewitMJ 
during the Action or Chew.r.g and Taking. 

a 9 f* 

Sect. VII. A. t t?:j: cfc- .:te ::b 3 
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T* .'V..7i, Can any cr.e fee without Anorifrment* 
that Nerves, w hico feem to be mace of the ame 
Matter, ar.d maintain'd by the fame Food, can 
perform .ach various ar.a ditErmr Fmvfticr.s ? Tact 
the drd, which come out or t..e Marrow of the 
Back, as the fa id Marrow does from the tore- 
par: of the Brain, iheulc entirely be governed bf 
our Wilu in tl e Motions prod ced by them in out 
Anns, Legs. CTc and accordingly caufe the Mufdes 


to operate, or to cea ’e working ; whereas tl e 


other. that nave their Origin in cne Go A- r, or 
Hiraer-parr of the Brain, do continued}- and in- 
cedantiv rno\ e : icle Parrs to which rne\ a _ e trar.l- 
mitted, as long as oar Lite la is, wi hs lea:; 
Subjection to o-r V. A, 
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StcT. VIII. The Parvagum and hit ercc fail Nerves. 

% 

W r lhall give a Proof thereof, in Tab. IV. Fig. 6. 
which, by reafon ot its Smallncfs, can only {hew 
us a little of it : A B is the Parvagum, or Wan- 
dering-Nerve, as it is called by the Ancients, 
becaifeit is extended to fo many Parts; by Wil- 
1 1 is it is called the eighth Pair; of this, A repre- 
fents the uppermoit Plexus, and B the following ; 
after fome Ramifications to the Mufcles of the 
Throat and Neck, there goes out ot H, a Branch a, 
to the upper-part ot the Wind-pipe, there come fe- 
veral other from B, which extend themfelves to 
the Heart, to the Percardium , and to its Auricles 
and Blood- VelTels, and one bigger than the reft, 
C, which runs to the Plexus Nervofus of tiie Heart 
F ; from the Plexus B, there fprings likewife the 
^ recurrent Nerve D on the right Side, and E from 
the Bodv of the Nerve itfelf oil the left Siae, which 
moves the Wind-pipe. 

Befides thefe, there goes at e, a great Branch to 
the Vein of the Lungs, and to the Heart at D, and 
from the Plexus Nervofus of the Heart F, runs a 
Branch e , to the Artery of the Lungs, and a great 
many, f to the Heart. 

Moreover, there pafs from this Nerve a great"" 
many Branches g , to the Lungs, and the V eins and 
Arteries, and Bronchi of the Lungs in the fame, 
and fome, h , to the Gullet. 

Finally, this fame Nerve divides itfelf into two 
Branches, G H, on each fide, which afterwards 
uniting again in I, fpreadsan unfpeakable Number 
of Branches in the Stomach ; and, after having 
lent fome Sprigs to the Plexus Nervofus, lying in 
tiie Belly, ends there, as far as we have been able 
to difcover. 
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The fifth and fixth Pair of Nerves (marked ; 
and 6 ) the firft of which does in a manner furnilh | 
all the Parts of the Face and Mouth with Nerves, 
make a great Nerve by the Branches which they 
fend out, and which are commonly called, tho 
not very properly, th zlntercoftal-, this, after having 
made a Plexus above at /, and tranfmitted out of 
it a Branch to the contracting Mufcle of the Gul- 
let, proceeds forward to a fecond Plexus K, which ' 
lies in the Neck; and after having fent out of it 
fome Fibres A, to the Gullet and Wind-pipe com- 
municates farther great Branches L, to the Plexut j 
Nervofus ot the Heart. Again, this fame Nerve ■ 
makes a third Plexus at N, and then defeendj 
thro* the Breaft, where fome Nerves, n n, arc 
inferted therein from the Back-bone ; and com- 
ing into the Belly, tranfmits two great Branches, 
pp , downwards, which makes other Plexus ar 
STU«, and from thence communicates Nervej 
to all the Inreftines of the Belly, as may be feeii 
in W, palling to the Bowels. 

To conclude, there are none of the Entrails ei- 
ther in the Bread or Belly, but what receive 
Branches from the two Nerves we have he(« 
been defending ; viz,, the Vagus and the InterccjSk 
Us. Whofoever defires to fee them minutely rc- 
prefented, may confult the famous Works of Mef- 
lieurs Hollis and Vieujfens ; whofe Figures fronu 
Branch to Branch, together with the Courfe o 
the Nerves in the Body, before they were Publiflv 
ed, were compared and examined by another great 
Anatomift, being founded upon Experimental Dif* 
feCtionsof above 400 Bodies in the fpace of fiftee: 
Years. 

One might here make infinite Remarks upo^ 
each DuCt,' or Courfe, of thefe Nerves; upon then 
Infertions into one another; upon the feveralPart! 
which receive their Nerves from the faid Bran 
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dies ; upon the Plexus that appears therein, and 
which confifts of the Concurrence of many Nerves 
of a different Original,- as at F, for inftance, 
which is equally compofed of the Sprigs of the 
Parvagum and Intent ftale ; to the end, that the 
Heart, which is thereby moved, might receive its 
Nervous Juice from the one, in cafe the other fliould 
ail : To fay no more, can any Body imagine, that 
thefc Difpofitions have been made without Wif- 
Jom ? 

> ec r. IX. Convictions from the foregoing Ohfer - 

vat ions. 

I c a n no t forbear putting this one Queftion to 
I. Man, that is ftill fo unfortunate, as not to be 
ble to difcover from all thefe things, the Wifdom 
if his Creator ; viz,. Whether he can, without 
rembling, confider, that all this great Compo- 
itionof the Wandering and Inter coftal Nerves, by 
vhich his Heart, Lungs, Veins, Stomach, Guts, 
-iver. Kidneys, and every thing elfe, that contri- 
>utes to thefupport of his precious Life, aremov- 
d, is performed entirely without his own Will and 
Concurrence ? And, that there is fcarce any thing 
lfe left to him, bdides the command over thofe 
Serves which ferve for its external Functions; 
Vhilffc, in the mean time, he is not able to con- 
inue one fingle Inifant the Action of thofe Nerves 
•y which he lives. Nor can the moil obdurate 

i it he i fly or the flrongeft Mind (as they love to call 
hemfelves) find here any Lvation to fatisfie his dis- 
turbed Confcience, that he is not abfolutely in 
he Hands of another, upon whom his Life does 
ontinually depend at the fame time that he is 
orced to confefs, from his own Experience, that 
II the Motions contributing thereto, are pro- 
iuced in him, without, and againft his Will, by 

K 2 Nerves, 
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Nerves, whofe Operations he can neither direct- i 
ly obftrud, nor promote. 

It now this great Mover of all Things be Wbe 
and Powerful, which appears undeniable from the 
Courfe and Operation of the Nervcs,-from their 
Difpofition to perform their Functions, and from 
there abfolute Neceflity for Life, and the PrefervJ , 
tion thereof ; can the Atheift, without trembling, 
confider, that he, by thus imputing all to Chance, 
or fomething that ads without Wifdom and Know- 
ledge, docs as far as in him lies, rob God of his 
Attributes, and treads them under his Feet ? MiA ’ 
not his own Confcience, foretell him that one time 
or another he will juflly feci to his Miiery and 
Confufion, this Power which entirely belongs to 
anbther, and which he finds abfolutely neceil’arjf 
towards the Prefervation of his own Being, and 
from which no Creature whatever can deliver him. 
any more than he can free himfelt ; neither cau 
he prevent his own Death whenever it fiiall pleafo 
the great Preferver not to fuffer the Machine of hi* 
Body continue any farther in Motion, and the 
Nerves, which do only perform ' their Fundions, 
thro’ his Influence, ccafe from the Exerciie of the 
fame. 

Sect. X. The unhappy Condition of the AtheiflsD 

H o wmuch more happy than isfuch a one, who 
from Contemplating the Difpofition and Strudure 
of his Nerves, and the Confcquences thereof, half 
learned to know himfelf fo far, as to be experimen- ^ 
tally convinc’d, that his gracious Creator hascaufeci 
all the Nerves which ferve for the fupport of his 
Body, for the Motions ot his Heart, Lungs, Sto- • 
mach, for che Circulation and Separation of 
his Humours and other Nccefiaries of Life, to 
operate for the refpedive Purpofes, by an imme- • 
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diacc Power ; and not only without his Will, but 
even without his Knowledge, or any Perception 
thereof? And who having farther obferved how 
miln y Nerves, by the wife Providence of his Ma- 
ker, are Kill left for the moving of other Members, 
according to his ownDifcretion wholly ; I fay, who 
is there, that alter having feriottfly confiderfti all 
uhcfc things, does not find hlmlelf obliged to ufe 
them all to the Honour and Glory only of his ado- 
' rable Creator ? 

And with how much more tranquility (to repeat 
in once again, lince we can never relied upon it 
too often) may fuch a Man obferve, that this whole 
Frame ot his Body, that both his Life and Death 
are abfolutely in the Hands of fo gracious a Crea- 
tor, when he learns, from one kind ol Nerves (by 
which he lives, and which being out of his Will 
and Power are only moved by his Preferver) that 
I his conftant Dependance is on him, as he is a- 
Jgain taught by another, the Operations whereof 
are in fome Meafure depending upon his own 
Will, to difeharge his bounden Duty of Ser- 
vice and Gratitude to his bountiful .Maftcr ; I fay 
how much more eafy to himfelf, will the Life of 
fuch a Man be, than that of him who, again ft all 
the Proofs which demonftrate, after the moft ir- 
refragable Manner that there is a God, againft all 
the Convictions, on one Hand, of the great Creator’s 
Power over all that he has made, and which he 
continually and immediately preferves, does moft 
imprudently deny him: And on the other'Hand 
blafphemoully employ his Tongue and the reft of 
his Members in defpifing that God, to whole 
Honour only he ought to ufe them ? Oh that the 
deplorable Atheift would conlider and underftanci 
tnefe. Things rightly 1 
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Sect. XI. The Nerves of the Midriff. 

And if this be not fufficient to convince every 
Man of the Views and Defignsof a wife and mer- 
ciful Creator, in the Difpofition of the Nerves, let 
him caff his Eyes upon Tab. IV. Fig. 7. in which 
he will find the Reprefentation of the Midriff, 
which we have caufed to be drawn for this purpofe 
only. 

Now to fay nothing of its circular Mufcle A A, 
and another B, its tendinous Part C, the Paffagc 
D for the Gullet, and E for the Vana Cava ; as alfo 
the Blood-Veffels that feed it, GHI; of which* 
every Body that underftands their Ufes, can add a 
great deal more, in order to prove the wife De- 
signs and Purpofes of the great Creator .* Can an«B 
one be fo blind, who knowing how neceffary it is, 
that the Motions of the Midriff fhoa’d depend upon 
our Will, when in extraordinary Breathing, in 
Singing, Speaking, and other Incidents, the famr 
is requifite ; obferves here, that two Nerves K K, , 
iffuing out of the Nerves of the Neck (as they do i 
from the Medulla Spinalis) and therefore do belong d 
to thofe that are fubjed to our Will, are beftowedW 
upon the faid Midriff? And when he is moreover 
convinced, that it is no lefs neceffary that the 
great Work of Refpiration fhould be continually 
carried on, even whilft we fleep ; and how incon- 
venient it would be, that whilft we are waking, if 
we happen to fix our Thoughts upon other Mat- 
ters, we fhould be obliged every time to attend to 
the Buftnefs of Refpiration, and to divert our 
Thoughts from all other Things to this alone : Can 
a Man, I fay, without acknowledging the gracious 
Purpofe ol his Maker, obferve that two other 
Nerves, L L, are communicated to the Midriff, 
which (as it happens alfo to the Bowels, Heart, 
&c) 
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j re.) do continue the Motion thereof without our 
Concurrence, and when we leaf!; think of it, and 
or that rcafon take their Rife from the Intercoftal 
‘Naves, which are made for that Purpofe > 

i 

3 F c T . XII. The Nerves of the Inteflinum Re&um. 


The fame may be obferved, befides other Parts, 
n the Inteftinum ReBum, which requires one Moti- 
3n fpontancous and independent of our Will, inor- 
ler to bring forwards that which is contained 
.herein; and again, a fecond Motion, which is 
oluntary, in order to be exerted with the greater 
force at the time of the Difcharge. 

The Words of the accurate Anatomift Verheyen 
ire very remarkable upon this Occafion: The Inte- 
rlines have , among others , their Nerves of the great 
id lex us Nervofus in the jyief enter y , and all of them 
Ire fer vice able to the Motions performed without our 
| 'ft/ill (Fun&iones involuntariax) But the Inteftinum 
< e&um, and probably alfo that Part of the Gut that is 
1 mmediately joiningto it, has other Nerves from the lower 
yPart of the Medulla Spinalis, by the help of which the 
■Drfcharges of the Belly are performed, according to, and 
' n confluence of our IVill. 


Sect. XIII. The Vafa Lymphatica. 

■ Now as the Blood which goes thro 3 the Arte- 
, ies to the Parts of the Body is brought back again 
( -hro’ the Veins, the Enquirers into Nature have 
ikewife afl'erted, and not without great probabi- 
lity, that the Humour which is feparated from the 
Blood in the Veins, and which is communicated' 
0} the Nerves to all the Parts, is brought back 
alfo by another fort of Veflels (called the Vafa 
lymphatica ) to the Blood, and fo performs as it 
were another Circulation. 

K 4 Now 
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Now whether this Lympha, or tranfparcnc Li- ' 
quor, proceeds from the fmaileP Side Branches of 
the Arteries, in each of which at the fame time 
a Nervous Sprig difcharges itfelf, we ihall not 
hear farther examine, but refer fuch as deiire to 
Know it, to the fecond vVork of Monfieur Vie^JJm : 
This is true at leaft, that thefe Vafa Lymphatica are 
oblerved to proceed from all the Parts of Crea- 
tures (the Brain excepted, that being yet doubt- 
ful) as likewiie that the Courfe of their Liquot 
in q q (Tab. I. Fig. 6.) proceeds to the Duel us Tl*. 
raclcus O r r, and fo to the Vena Subcla-via, u x, and 
other Places diredly to the Veins; that they have 
innumerable little Valves, in order to prevent the 
Return of the faid Liquor, and fo appear like 
Links of little Chains q q ; that they touch upofi 
feveral Glands in their Paflage, or proceed likfrj 
wife from fome. Thofe who delire to have any 
Notion of this Matter, may confult Tab. IV. Fig. 8% 
where it is fhewn how tliefe Vafa 'Lymphatic a L L L, 
&c. coming out of the Kidneys B B, and other 
parts of the Body, have a Communication wit! 
the Glands F, G, H, I, K, and difeharge them- 
felves into the Receptacle of the Chyle D, in ordfj 
to carry their Liquor on to the Blood by the Duttm 
Chy lions E, which is here reprefented as cut oU 
and in the mean time (as we have faid above) help 
to 'make a Stream for the Circulation of the 
Chyle. - - • 

‘ Now how unknown foever may be the true' 
Source or -Origin of thefe Veflels, forafmuch a\ 
moft cf the Experiments have been made upon 
Beafts, and deferibed from them, the Opportuni- 
ties being very rare of opening Men fo quickly after 
their Death, in order to difeover thefe Vefleli < 
which do prelently-difappear, for which reafoi 
fome principal Anatomifls have endeavoured to 
there Courfe by injecting Quickhlver, pre- 
i - •- pared j 
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urcd for thatPurpofe, into them ; yet this ac lead 
strue, that they do difcharge all their Liquor into 
the veinous Blood, and fo render the aforemen- 
tioned Service to the Chyle. 

Sect. XIV. The Glands . 

W t (hall pafs over the Difpofition and Stru&nre 
of the Glands, it being hill fubject to too many 
Differences and Difputes in the .chiefeh Matters, 
but which perhaps may furnifh Poderity with new 
Matter to convince the Unbelievers, of the Wif- 
dom of their Creator ; however it appears in the 
mean time plain enough, that they cannot attribute 
it to meer Chance , or Ignorant Caufes , that the faid 
, Glands are ufeful to fo many, if not to all the Sepa- 
rations of Juices ; and that this wonderful and as 
yet unknown EffeCt, is produced in their Bodies. 
viz,. That the Blood (which in itfclf is in a manner 
inlipid) being brought into the Glands by its Vef- 
fels, the Humoursthat are feparated fromitin thofe 
Glands, are thereupon impregnated with fo many 
different Tads and Properties. Thus that which 
is feparated in the Kidneys is Salt, as arelikewife 
the Tears and the Sweat, which proceed from the 
Glands of the Eyes, or come outofthe Pores of the 
Skin ; from the Liver there iffues a bitter Gail; 
from the Glands of the Breaffsof Females, a fweet 
Milk ; from the Glandule Sal iv ales. Spittle, &c. 

' Now every Body knows, that upon the Obdru- 
ftion or Cell adorn of any of thefe Humours, grie- 
vous Sicknedes and Death itfelf does 'fome times 
follow, and that almod all oi ’em, how different 
foever their Nature be, are absolutely ncceffary to 
Health or Life. The Nerves likewile, and the 
Arteries, which carry the Blood and the Nervbus 
Juices thereto, or difcharge themfelvcs therein ; 
the Veins and Lvmphatick Veffels which bring 
• 4 ’ ' .. .. back 
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back the Blood and Lympba, or what is feparacetjJ 
from thence, and which contribute to a Pafl'age or 
Way for the feparatea Juices, where they can be 
ufeful in fo many particular Veflels already dif- 
covered; I fav, all thefe things do abundantly in- 
ftrndt us, that each of ’em are formed for a parti- 
cular End, and arejtherefore placed exactly where 
they can be mod ferviceable ; the rather, fince 
Anatomiftshave difcovered (See Vteujfens in 8^0, p. 
238.) that altho’ there is little Motion orSenfation 
in them, yet, in refpect of their Bignefs, more 
Nerves are found in tncm, than in any other Part 
of the Body, 

Sect. XV. The Membranes. 

Much might be here faid about the Mem- 
branes, and which would powerfully fupport out 
Defign, efpeciatly if we would here propofe all 
the modern Difcoveries that feem to be only in 
their Embryo, and have not yet attained their full 
Perfe&ion ; this is certain, that they have the fol- 
lowing Ufcs : 

1. That they ferveto cloath or cover fome Parts, 
as may be obferved of the Pleura in the Bread, and 
of the Peritonaeum in the Belly. 

2. To form Tubes and Veflels, as in the Blood, 
and Lymphatick Veflelagind Inteftines. 

3. To joinorfaden Tome Parts together ; thus 
are the Intedines fadenegrto each other by the Me- 
fentery, and both together to the Back. 

4. To divide Cavities into more Parts; thus the 

Mediajiinum divlffcs the Bread into two Spaces, 
under which Plead we may likewife reduce the 
Membranous Valves in the Heart, Veins, Lym- 
phatick Veflels, C 7 c. '• 

5. Not to reckon that they are by many efteem- 

ed to be true Inflruments of Feeling, and perhaps 
of other external Scnfes. _ , d. There 
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6. There is yet a greater Service performed by 
them, •viz,. That many of ’em confift of mulculac 
Fibres, which by their Contra&ion or Squeezing, 
when they make Tubes or other Cavities, are 
proper to protrude that which is included in thofe 
Membranes ; as we fee it happens in the Stomach, 
Guts, Bladder, Arteries, and the like. 

Sect. XVI. The Dura Mater, or thick -Membrane 

of the Brain, 

Monsieur Pacchionus fhews, that according 
to Anatomical and PraElical Obfervations , the thick 
Membrane of the Brain, commonly called the Dura 
Mater , has the fame Property or protruding the 
Humour feparated in the Brain into the Nerves ; 
and fince this Membrane does inveff all the 
Branches of the Nerves, how many foever they 
be, he thinks it is very probable that by a Con- 
traction of its Fibres (like that of the Pcrijlaltick 
Motion , which happens in the lnteftir.es) the Hu- 
mour is driven forth into the Nerves ; I leave this 
Matter to farther Enquiry ; but if one may here 
mention that which feems very likely concerning 
it, I fhould think, that unlefs fomewhat of that 
Nature did occafion the Protruiion of the Nervous 
Juice, fuch a Power or Faculty could not be dedu- 
ced only from the Motion of the Heart ; forafmuch 
as the Matter of which nie Medulla Spinalis and 
the Nerves are compofed, does not feem proper to 
afford a fwift and ready Paflage to fuch a tough 
and Turpentine-like Humour, as the famous Mal- 
pighi deferibes it to be. Moreover, it feems to 
be a ncceffary Confequence, that in cafe the Heart 
were the only, or chief CaufeOf the Nervous Juice, 
a Nerve being tied or bound, as is ufual in Arte- 
ries and Veins, would fwell up againft the Band, 
which many who have made this Experiment 

complain 
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complain does not happen-; but if the Con trad ior < 
of the Dura Muter 3 which eneompafles the Nerves, 
does, without any vifible AfFittance from the 
H cart, alone protrude this Humour, every Body I 
mull: own that this Perijlaltick Motion, by the Com- 
predion of a String or Band, would be forced to 
ccafc ; whereupon, that which we experience 
would follow, viz,, that the Nerves would not be 
able to fwell and expand themlelves by the pro- 
truded Matter again!! the Band. 

For a further clearing ot this Matter, I could 
have added fomc Practical Cafes, which, without 
the Hypothecs ol fuch a Motion in the Nervous 
Membranes, would feem unintelligible, and yet, 
being handled upon this Foundation, meet with 
the defired Succcl's, after having tried feveral other ] 
Means in vain. But this is not a time to fpeab 
of thefe Things here;’ let every one confider and 
reflect by himfell, whether upon feeing the known ; 
and undeniable Ufes ot the Membranes, he muft 
not acknowledge and be convinced of the Wifdom 
of his Creator. 


S e c r. XVII. The Flexibility of the Membranes. I 

T o fpeak fomething of this Matter : Forafmuch 
as it was neceffary tor the Support of Life, that 
the Blood and Nervous Juice fhould be carried to 
all the Parts of the Body, and brought back again, 
it was no lefs neceffary that Vdfels, fuch as the 
Arteries, Veins, Nerves, and thofe belonging to 
the Lmpha, fnould be formed for that Purpofe :j 
But flnee, betides this, the Body was to be mo- 
ved, and that therefore Inflections and Angles 
were to be made in its Joints, it feemed requifite 
that thefe Tubes ought like wife to be flexible, to 
to the end that (for Inflance) the Arteries in the 
Ami and 'Hand might ferve for a P adage to the 
' ’ * - ' Blood, 
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Blood, as well when they were bent at the Elbow 
or Fingers, (at which time To many Angles and In- 
flections arc produced,) as when the fame Arm or 
Hand being flretchcd out, the faid Tubes were 
(ikewife extended in right Lines. 

Now let every Wan ask himfclf, after' having 
obferv’d the afore faid Matters, and difeovered the 
Tubes adapted to all thefe Ufes, whether he -can 
be fatisfy’d in aferibing ’em barely to uncertain 
and ignorant Caufes ? But on the contrary, whe- 
ther the greateft Artificer in the World mull; not 
have employ’d much Study and Thought to adapt 
’em all tO fcveral Ends ? And when he fees Vcflels 
compos’d of fuch thick and ffrong Membranes, and 
of the utmofl: Flexibility at the fame time, not only 
for forming their Offices as Receptacles, but alfo /fs 
pos’d continually to protrude what they contain ; 
i can he pretend that they are form’d without Wif- 
» dom ? Nay, mull he not own himfelf the mod un- 
ueafonable of all Men ? being obliged to confefs 
that no fmall Wifdoin is requifite towards the In- 
vention of the fame ; and yet when he fees them 
invented and fram’d after the befl manner, will per- 
' verily maintain, that it all happens without a wife 
Contrivance or Direction. 

We fliall pafs by other Remarks concerning the 
above-mentioned Glands and Membranes, having 
dwelt long enough- already upon ’em ; , as alfo all 
, that might have been added farther upon many 
other Matters, fuch as the Ligaments or Bands 
by which the Bones are joined together ; of the 
Fat, Skin, Cuticula , and the like ; thofe who have 
a Mind to examine into what is already difeover- 
ed thereupon, will find Caufe enough to extol the 
Wifdom and Goodnefs of the Creator. 



CON- 
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CONTEMPLATION X. 

Of the Mufcles, 




Sect. I. *7 ’he Tranjition to the Mufcles. 


N O V/ in cafe that the foregoing fhould not , 


_ _ appear fufficient to convince every Man fu:- 
Iy, and entirely, of the great Ends of his Creator, 
and of the moil wife Manner of executing the 
fame ; (tho 5 not hardly to be fuppofed, of fitch as 
have thoroughly comprehended what we have al- 
ready represented to them thereof) yet, at lead,' 
this great Truth will appear to be placed beyond 
the Reach of all Doubting, by the fingle Enquiry 
only into the wonderful Compofition of the Muf- 
cles of a humane Body ; which Mufcles are, in a 
manner, the Indruments of all its Motions. And 
in cafe any Body fhould view, with an underdand- 
ing Eye, the Infertion, or Fadening of the fame 
to the Bones (which are likewife fo exactly adap^ 
ted for the making of Limbs and Joynts, whereby 
Motion may proceed without Interruption) their 
wonderful Contexture, and the amazing Power 
and Strength communicated to them, tho’ confid- 
ing of fuch exceeding fine and (lender Fibres or ‘i 
Threads ; I fay, whoever contemplates any of 
thefe Particulars, mud: needs acknowledge in all 
of ’em, the Hand of a great and mighty, wife 
and good Creator ; the rather, becaufe he has an 
Example thereof in the greated Philofophers and 
Mathematicians, whom the Contemplation of thefe 

Wonders, 


The Chriftian Thilofopher. 1 5 5 

Wonders, and the Enquiry into the Wifdom that 
Ihines out of them, have often compelled to ac- 
knowledge the Glory of G o d in thefe his Works. 
For one In fiance, amongft a great many others, 
one need only perufe the Dedication of that Bock, 

I that Monfieur Bor ell i published, about the Motion 
1 of Animals. 

Sect. II. Oj the Mujcks in General. 

Now not to ask whether any Body, that under- 
ftattds never fo little the Structure of Mufcles, 
could believe, thatthofe which move the Tongue, 
or the Hands of a Man (to mention no more of ’em) 
are made without Defign , without IVifdcm , and by 
Chance only ; and that all the fo neceflary and ufe- 
fnl Functions, performed by them in the Bodies of 
Men, are produced by ignorant Caufes: Can it 
be imagined, that the Power and Goodnefsof out 
great Creator does fo far extend itfelf towards us, 
that the Mufcles in a Man's Foot have been adapt- 
ed by him, to ferve upon occafion, in the dead of 
Hands ? And yet, as flrange as this may feern to 
be, we have feen, not long Face, a Man, who be- 
ing born without Arms, could ufe his Feet almoft 
for all Purpofes, and among others, write a fine 
Italian. Character with the lame, as faff arid as 
accurately, as another good Writer was able to 
do with his Fingers ; to fay nothing of many other 
of his Motions, fuch as fhuffling of Cards, and 
playing therewith, and managing a good Number 
of them fo dextroufly, that he could not have done 
it better if he had the ufc of both his Hands : Now 
in cafe thofe Mufcles that move the Feet, had not 
not been of proper Structure for the like Purpofes, 
it would have beenimpoffible that he could have 
performed all this with his Feet. 

And are we not taught by the fmalleft light of 
1 Reafon, that when we fee fuch a wonderful 

Machine, . 
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Machine, compos’d of Such Joynts, as wc only ule 
for Supports of our Body in Walking, Running, 
and other little Purpofes, we are bound to thank 
our Maker, who has contriv’d the Structure of our 
Mufcles, that are yet fo much more ufeful and be- 
neficial than any Body, even the very greatefi i 
Philosopher, could ever have believed, were it not 
that Experience has render’d it fo obvious event 

to the meaneft Capacities. 

‘ 

Sect. III. The Defription of the Mufcles. 

H owever, to enquire a little more clofeI$ ,! 
into the Strudure and Difpofition of the Mufcles, 
and to reprefent the overflowing Wifdom of our 
adorable Creator, by feme few Observations upon 
the fame, let us contemplate Tab. V. Fig. i. 2, 3. 
which will give us a Sketch of the external Stru- 
cture >of fome of the Mufcles, the great and prin- 
cipal Instruments of all our Motions, and by which 
alone we exert our Strength. 

1. A Mufcle then (not to mention here its Ar- 
tery, Vein, Nerve, and Lymphatick-Veflels, which 
are reprefented in 7 ciO. V. Fig. 1. a he tied toge- 
ther) does confift of a Number of fleflily Fibres 
Or- Threads B, running Parallel moftly, and at 
equal Diflance from each other* and fafien’d at 
Top and Bottom to a tough Body, called a Ten- 
don, A and C. 

Acrofs thefe flefbly Fibres B, there run others 
E F, which are likewife tendinous, nervous, 
or membranous ; but as Slender as fome of ’em 
arc, they are all very tough, and not eafy to be 
broken, and are regularly interwoven with fleflily 
Fibres. 

Now in cafe the Tendon A, the Fibres where- 
of are here Shewn to be a little Separated from each 
other, be fafien’d to a Bone that is unmoveable ,* 

and 
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ind the other C, to one that is movable, and can 
/ieldto the bending of. its Joynt ; and afterwards 
:achof thefe mufcuJar Threads B, are contra&ed, 
k render’d Ihorter by any Force, be it what it 
vill ; it is plain, that the Tendon C, will draw 
he Bone that can follow, and to which it is fa- 
ien’d, towards the other Tendon A, and fo will 
>end the Joynt that lies between A and C. . 

The Anatomifts are wont to call the Tendon A, 
vhich is faften’d to the immovable Bone, and to- 
wards which the Motion is made, the Head of the 
vfufcle ; and the other C, faften’d to the movable 
’art, the fait ; and the flefhly Threads B, with 
he tranverfe ones F E, the Belly of the Mufcle. 

iect. IV. The Strength of the Mufcle s confifls in 
their many Fibres. 

1 2. It appears from hence, that the more Fibres 
here are in B, or the Belly of the Mufcle, which 
•eing contracted do draw, the ftronger will be the: 
t&ion, of fuch £ Mufcle, which is alfo found 
r.ue by Experience. 

I S e c t. V. Double Mufcle s. 

3. N to the end that a Mufcle may extert; 
xeater Force, it will be needfary, that it Ihoiild 
onfift of a greater Number of Fibres B, which may 
aufe it to encfea'fe very much in Thicknefs, and fo 
that Place, in which other Mufcles ferving for 
ther Piirpofes, might have been lodged. 

Can any Body then, without Amazement, refle& 
pon the moft ingenious Manner which it has plea- 
id the wife and gracious Creator t6 ufe, fo to dif- 
ofe many lhore Fibres in the fame Space, in or- 
.er to make the Mufcle fo much the Stronger, that 
here (hall not be requir’d much more Room to place 
hofe Fibres ? viz., by leaving to a kind of Mufcles, 
hat are neceftary in producing a ftronger Motion 
Vol. I. L thin 
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than others, the ufual Breadth or Space, vvhie! 
they are to fill after fnch a manner as we fee ii 
Tab.V. F/g. 2. in which ABC is the Head of thd t 
Mufcle or Tendon, fatten'd immovably at A, anc 
reprcfented in this Figure as cut off ; E D is tin 
Tail of the other Tendon, that draws the Joint tc 
itfelf ; and between both of them are two artfui 
Rows of Fibres F and G; being fattened to thi 
Head ABC, and running obliquely to the Tai 
ED, in which they are inferted, from whence i 
appears, that thefe two Rows of mufcular Fibres' 
F and G, being forcibly contra&ed, the Tendot 
/ E D, and the Bone fattened to it, which is move, 
able, rauft be drawn towards A, with this Advan- 
tage over that which was fhewn before, in Tab . V 
Fig. 1. that here (Tab. V. Fig. 2.) many more Fi- , 
bres, as F and G, can be put in Adion in tin 
fame Space, whilft they run after this manner obli- 
quely, as it were acrofs, than when they were 
extended, as in the former Fig. 1. directly only I 
and at equal Dill ances from each other. 

Sect. VI. Mufcle s yet more doubled . 

We may obferve again, in Tab. V. Fig. 3. that- 
thefe mufcular Threads are, after a wonderful man-i 
ner, upon feme Occafions, much more doubled : .A 
is the Head, and B the Tail of the Mufcle, the 
which laft B, by two tendinous Branches that arc 
extended towards A, gives an opportunity for the 
ranging a much greater Number of flefhy Fibres ir 
fuch an exa<ft Order ; fo that the Fibres C and D ; i 
being fatten’d toGAH, or the Head oftheMnf 
cle, (which, is fuppofed immoveable,) when the) 
are contractedin their Length by a-nyForce, do each 
of them draw their Branch F, and thefe two Bran- 
ches FandF, draw the Tendon B, and whatever 
is fatten’d thereto, and is moveable towards A, 
which, if it were to. be performed by Fibres run- 
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ring direCtly or flreightfrom A to B, as in Tab. V; . 
Fg. 1. would, by the greater Number of them, 
compofe a Mufcle almoft as thick as this Mufcle 
(Tab.V. Fig. 3.) is long : Ifwhat we have here laid, 
does notfetthis Matter in fo clear a Light as to 
make it fully underftood, the Reader may confult 
the Demonflration of the Force of the Mufcles Sect.X VIL 

Now will any rational Man fuppofe, that all 
this isfo nicely adapted to fuch great Purpofes by 
Chance/ or ignorant Caufes? And can he difcovec 
herein no Wifdom of the Creator ? When at the 
fame time, unlefs he would be accounted a Fool, 
or Mad, he durft not deny, that all the Parts of a 
great Rammer for driving Piles, at which fo many 
Men are obliged to draw with Ropes, is form'd 
without Wifdom and Defign. 

Sect. VII. 'The Mufcles of the Fingers. 

4. F 0 r farther Conviction, let us make one on- 
ly Remark upon fome of the Mufcles that bend the 
Fingers; we will therefore confider the Mufcle A B 
{Tab. V. Fig. 4.) as it is fatten'd with its Head ot 
upper Tendon near the Elbow K, whofe moving 
Threads or flefhly Fibres extending themfelves 
from B to A, do compofe the lower Tendon C, 
and this confiding of four Parts, tranfmits a Branch 
to each of the remote# Joints of the Fingers* 
wherein it is inferred at D ; now when the flefhly 
Fibres A B, are contracted, the MufcleS being 
immoveable at K, it is eafy to obferve, that the 
third Joint of the FingersDDDD, is thereby 
drawn towards B, and all the Fingers inflected; 
the rather, if you fuppofe farther, that the Muf- 
cle G F ( which is reprefented here out of its 
Place, and lying above A B) is likewife contracted 
in its Fibres F G, and by its four Tendons, GE; 
draws over forwards the fecond Joint of the four 
Fingers, 

L i I’JoW' 
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Now let every one ask himfelf, whether he can 
fuppofe, that it is by meer Chance, Fir ft, that thefe 
Mufcles AB, and GF, which bend the extream- * 
eft Joint? of the Fingers, are placed fo far-above 
the Hand, and even as high as the Arm, and yet 
extend themfelves by their long Tendons CD and 
G F to thofe Joints which they are to move, fince, 
if they had lain in the Hand itfelf, they would 
have render’d it very unfit for an accurate eafy 
handling of Things ? Forafmuch, as thefe Muf- 
cles being obliged to exert a great Force, do re- 
quire many flelhly Fibres, which, when they were 
contracted and put into A&ion, would eaufe the 
Hand to fwell to a great Thicknefs. 

For, that thefe, and other Mufcles, fueh as thofe 
deferibed by A B, do upon their Contra&ion re- 
quire a greater Thicknefs, may appear to every 
one, who upon clofing with fome Force, one ofhii 
Hands and turning it into aFift, does with the o- 
therHand fpan his Arm below the Elbow ; in do- 
ing which, he will remarkably feel the Mufcles that 
lie there to be fwelled : Which Thicknefs, if i 
were continually produced by fuch great Mufcle! 
as lie in the Hand, it is plain, would, upon many 
Occafions, embarrafs it the Exercife of its Function 

Secondly , Whether he muft not acknowledge, tha 
it is a Contrivance beyond the Power of an Ignoran 
Caufe, that the Tendons G E, of the Mufcle F 
do make a kind of Door or Opening at E ? bj 
which Means the Tendons C D of the Mufcl< 
A B, pafs like a Thread thro’ the Eye of a Needle 
in order to hinder thefe laft in the numerous Mo- 
tions which the Fingers make upon many Occali 
ons from being diforder’d by Diliocation or othe 
Accidents ; or at leaft, that the Motions of all th 
Tendons, lying near or upon each other, iray n3 
be fo loofe and uncertain. ■ 1 
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Thirdly , Becaufe there would be Danger upon 
;he ContraXion of the Mufcle A B, that the Ten- 
dons C D, which go to all the Joynts of the Fin- 
gers fliould recede Irom the fame, when they were 
bent upwards, and oecafion feveraL Inconvenien- 
ces, by ftretching the Skin too much : Can any one 
fee, that each of thefe Tendons is encompafl'ed 
with a kind of membranous and very ftrong Sheath, 
which, without obftrdXing their Motion at all, 
makes it remain faft to the Bones of the Fingers ; 
lot to mention the great Band juft above the Hand, 
which encircles the Arm in that Place like a Ring* 
ind at once binds together all the Tendons of thofc 
Mufcles that go to the utmoft Parts of the Fing- 
ers, preventing thegi upon great Inflexions from 
eceeding too far from their proper Places ; I fay, 
i :an any one fee all this, without acknowledging 
.he Defigns of a great Creator j 

Sect. VIII. Of the ’Joynts. 

God has been pleas’d to manifeft his Pow- 
sr and Glory after very different and furprizing 
Ways, in endowing the Bodies of Men and other 
Animals with many Kinds of Motions. 

In order to prove the fame, he who would be 
:onvinced of the greateft and moft important 
Truths, and of the Attributes of his adorable Cre- 
ltor, need but enquire a little more narrowly in- 
:o the Inftrumeijts that ferve for l’uch Motions ? 
For which purpofe it may be of ufe to unexperi- 
1 ?nced Perfons, ft we fet before their Eyes a rough 
and general View of the StruXure of the Joynts in 
this Place ; referring the Particulars to the Place 
where we fhall treat about the Bones , &c. 

The Joynts of a Man neceflary to produce the 
Motions between the two Bones C D E, and I B 
{Tab. V. Fig. 5.) are moft commonly of the follow- 
ing StruXure j in the flrft, C G E, there is found 

L 3 a larger 
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a larger or fmaller Cavity C D E, in which the 
protuberant Part, CDEF, or I of the other Bone 
is fatten'd after (uch a manner, that they can both 
turn and move in each other : Now in cafe thi$ 
protuberant Part, C D E F A, being fpherical, or 
round, is exaftly adapted to the Cavity CDE, 
it is eafy to fee, that the Bone B A may be moved » 
at Pleafure upwards or downwards, and on eithet * 
Side ; but in cafe the faid Part, I, were not per- 
fe&ly a Part of a Sphere, but round and flat, like 
a Piece of a Wheel, and then inferred into its Ca- * 
vity, it is plain, that the Bone B A might be mo- 
ved upwards and downwards, but not fideways. 

A Motion analogous to the former, may be ob- j 
ferved in the Shoulder or Hip and to the latter 
in the Elbow or Knee, fome little Circumflances 
excepted, which in the main, do not alter the Cafe, | 
but ferve for other Improvements. 

Now can the beft Mechanift in the World com- * 
pofe or put together any Joints after another ' 
manner, whereby fo great a Force may be produ- 
ced, with fo much Conveniency, and fo little Dan 
ger of being diforder'd by common Motions? Yea . k 
•we know that if one Bone turned upon the othei 
with a fbarp Point, in ufing any Force or Vio- 
lence, it might perfe&ly mifs its Fulcrum or Suj 
jport in many Accidents, and the Point run the Risk 
of being broken, or at lead: disjointed : It wouk 
likewife have been impoffible, after the fame man- 
ner, for a Bone of any common thicknefs, to make 
fo acute an Angle as the ElbpW dees with the Bone 
of the Arm ; nor could the'Wo Bones be in fuch a 1 
Fofition, with refpeft to each other, and paralle 
with the length of a Man, as the whole Arm is ; 
when extended downwards on the" fide of the Bo- 
dy, or upwards on the fide of the Head. In other 
Forms or Modes of Joints, befides thofe whid: 
appear in Animals, other Inconveniencies will re- 
fult from them. 
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To prevent all which, what fafer Method can 
be made ufe of to produce the Motion of two 
Bones, than that which is reprefented in Tab. V. 
Fig. 5. not by the extream Point thereof, which 
might be eafily broken or diflocated, but by a 
Centre I, which you muff fuppofe to be in the 
middle of the fpherical Protuberance, C D E F A, 
of the Bone A B, or if it be Cylindrical, about 
I ithe Line, which runs length-wife thro’ the Cen- 
tre thereof, and of which I is the extream Point, 
as we fee it happens in our Joints. 

I have dwelt the longer upon thefe Matters, 
becaufe if ever this Book fhould happen to fall in- 
to the Hands of fuch a Philofopher, who cannot 
be convinced from the Structure of his Body, of 
the Wifdom of his Maker he might hereby be ex- 
cited to employ all his Underflanding, Philofo- 
phy, Mathematicks, and what other Learning, or 
Talents he may have acquir’d, and to try whe- 
ther, befides this Stru&ure of the Joints, he can 
find out any other Machine or Contrivance that 
may be fo very Serviceable, and of fo little Dan-* 
ger, as that which his great and wife Creator has 
already form’d in his Body ; and if he would but 
take the Pains of confulting the greateft Mathe- 
maticians on this Occafion (Borelli for Inftance, 
Sect. IX.) he will foon find how readily they ac- 
knowledge herein the Wifdom of the Creator. 
Wherefore, in Cafe he be not convinced by all 
this, but continue to think that fuch a Structure, , 
which cannot be mended, neither by his own, nor 
by the Skill of all the Men in the World befides, 
in order to be made fubfervient to thefe Purpofes, 
has yet acquir’d its Exigence by meet* Chance; to 
what fhall we aferibe the Caufe of fuch defperate 
Notions, but either to his Ignorance, which fuf- 
fers him not to underfland thefe Things ; or to a 
fecret and dreadful Judgment, proceeding from 
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the Wrath of God, who being ar ’aft weary 
o: tolerating Rich blafphemous Opinions in ids 
Creatures, permits him, m the mid.lt of Light to 
perfevere in this miferable and fatal Darknefs. Be: 
to proceed. 

Sect. IX. T%e hfertin of the Ter. dins. , 

Suppose AB, and F G, in 7ft£. V. ivg. 6. to 
be two Bones joyced together, which make a Joist 
at A F; now if one would bend the Bone A B, ac 
H, and for that pjrpofe, only make ufe of thtf • 
Draught and Contraction ’of the Mufde DRE, 
which is immoveably fafterdd to D in the fame man- 
ner as one moves the lowef: Eor.e of the Arm, bf 
bencing it in the Joint of the Elbow towards rb6( 
uppermoft Bone or Os H^v.rri : Let us fuppojfcn 
fir it, that the Tendon o: this Mufde is inferred 2 t 
E, orclofe to the Hand in the extream Part or tbci 
Bor.e A B, we may then ealily bend thefe i\^6 
Bones upon cor. tracing the Mufcle D E, at thtJ 
Joint A F .• Bur ir me Bone A B, be brought ro.%M 
H, in Cch cafe the Mufde D E mufr be contraccedi 
or fborrer/d toMD; but if one proceed farther^ J 
in order to caufe the Part H to approach yet near* 1 
er to D, by the lame Mufcle, the whote MuftfcJ 
D E, which is now fhortn'd to D M, will in&J 
Manner lofe its Length, and be rolled up in a BaCl 
or globular Figure a: the Shoulder D.- Beiidc^J 
that when the Bone A B is is raifec up to AH, tWJ 
Skin mult have fo m-ch Space or Room as to co- ] 
ver the whole Triangle A H D, uo’efs the 
cle were naked and locfe from the Arm, as is re- 
rrefented in this Figure, 

Now if this fhould happen in many Parts of the 
Body, and that more room fhould be taken up in 1 
the Skin, by other Mufdes that are larger, and 
planted in the Bene after the fame manner; and 10 
nuke larger Balls or Spherical Figures in the 

Placet 
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places where, by their Contra&ion, they are rolled 
up together, the Body would lofe its Figure at 
ever)’ Motion by fuch Expanfion of the Skin, and 
upon the ceafing thereof and Extenfion of the 
Mufcles lengthwife again, the Confequence would 
be, that the expanded Skin would hang upon the 
Body like a Bag full of Pleats or Wrinkles, to the 
end that it might have room enough in its fubfe- 
quent Motions. 

'Tis true, that it feems as if this manner of 
Infertion might have been patted by, to preferve 
the beautiful and noble Structure of a humane 
Body, and a Band or Ligament placed at R, to 
obviate the receding of the Mufcle from the Bone : 
So that the Body of the Mufcle it felf being then 
extended no farther than to DR, along Tendon 
E R, need only be flretched to E, and likewife 
■ fatten’d to the Joint at its Inflection by the Liga- 
ment R, as is fnewn to happen in Tab. V. Fig. 4 . 
where there was a particular occafion for it, name- 
ly, that the Hand might not be burdened with too 
much Flefh. 

But in fuch a cafe, it cannot alfo be denied, that 
if all the Tendons were fatten’d to the extream 
Part E, of the Bone A B (Tab. V. Fg. 6 .) not- 
withftanding that they were kept down by the Li- 
gament R, yet, by reafon of their Length, they 
would fill a much greater Part of the Body, and 
take up more room than they nowdo, which would 
not only be nnneceflary, but would likewife dis- 
place fome other Part. 

Not to mention that in this Structure the Ten- 
don R E, running either parallel with both the 
Bones, G F and A B, or making a very fmall and 
acute Angle at E, with the Bone A B as long 
as the Angle remains fo fmaLl, could not be able 
to exert much Force in order to raife the Bone, 
tho’ drawn with great Violence. That it fails out 
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To, in oblique Draughts, the Mechanics know very 
well s and the fame will eafily appear by an Ex- 
periment in Tab. V. Fig. 7. if at the end of the Lea- 1 
ver B C, which can turn about an Axis in C, a 
Force A draws in the oblique Line B A, it will 
not heave up fo eafily the fame Beam, to which a 
Weight D is hanging, as when this Force draws 
by a lefs Obliquity (in the Line B E,) the Beam and < 
Weight upwards. Wherefore the Mufcle (Tab. V. 
Fig. 6 .) working in the Angle D M C, on the 
Bone in H, will perhaps, with the fame Force, do 
eight or ten Times more than at the beginning 
with the Angle DEC. 

With how much more Advantage than has the 
great Creator of Mankind been pleafed to direft 
this Infertion of the Tendons in the Bones, 
after fo wife a Manner, that not only all thefe 
Inconveniencies are thereby prevented, but like- 
wife the Spaces, which would be othenvife filled 
by the exceffive Lengths of fo greatly extended 
Tendons, may with much Eafe be employed in 
receiving otherParts that ferve for farther Purpofes ? 

For this End it has pleafed him in his Wifdom 
to place little Eminences at the extream Parts of 
the Bones, and thereby to render them thicker and 
ftronger in that Part, and to infert the Tendons 
near or in the faid Eminences, or clofe to the 
Joints in the following Manner • 

Let A B and F G (Fab. V. Fig. 8.) be two Bones, 
making together a Joint at A F G, which is 
moveable at the Point C, fo that both of cm at 
their Extremities IK AF are globular, and thick- 
er than their Tubes : Now the Mufcle D E K I is 
inferted at I, clofe to the biggefi: Knob of the Bone 
B A ; fo that it runs about the Eminency K I, like 
a Rope in a Pulley, if we may be allowed to give 
luch a courfe Idea of it. 
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Sect. X. This Infertion of the Tendons prevents all 

Jnconveniencies. 

W e need not then take much Pains to fliew, 
that by fuch a Method all the aforementioned In- 
conveniencies are removed; forafmuch as, Firfl 
the Tendon being inferted atC {Tab. V.Fig. 6.) and 
not at E, when contraded towards D, cannot make 
fuch a Triangle as M C D, and confequently don’t 
/land in need of fo much Room in the Skin for its 
Motion* Secondly , the Mufcle D E K I {Tab. V. 
Fig. 8.) being inferted in or near the Thicknefs 
of the Bone, in order to produce a great Velocity 
at B, the extream Part of the Bone A B, fuch as 
from B to M ; it needs only infled the Point I, in 
a very /hort Segment of a Circle to K ; for which 
Reafon likewife the Mufcle requires very fmall 
Contradion ; nor is it requifite that the whole 
Length fhould be rolled up in a globular Figure ; 
and thus, the Mufcle being grown but very little 
thicker by fo fmall a Contradion, the Body lofes 
nothing of its Figure and Beauty ; whereas other- 
wife, if the Tendon were inferted in the extream 
Part of the Bone (as at E, Tab. V. Fig.6 .) the faid 
Body, fuppofing the fame fhould happen in all its 
Parts, would for both thefe Reafons become very 
monftrous. Thirdly , We may likewife fee here, 
that the whole Length {Tab. V. Fig. $.) remains 
free from I to B, without being filled by the Ten- 
don of this Mufcle DEKI, and fo there is a 
Place left for other Parts and other Ufes. Fourthly , 
The Mathematicians know, that when the Mufcle 
atK, fix’d to the Knob or Thicknefs of the Bone 
F AI K, performs its Fundion after the manner 
of a Pulley ; the Line K C, which extends itfelf 
from the Centre C to K, on account of the Round- 
nefs of the faid Knob, is always nearly of an equal 
Length ; and therefore when the Mufcle is con- 

traded 
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traced with equal Force, - italways exerts the fame 
Strength when it proceeds to lift up the Bone AB ; 
in which, it has been already fhewn, at Tab.V, VI, 
VII, there would have been a great Inequality on ac- 
count of the changing the Obliquity of the Angles, 
had it not been for this manner of Infertion. 

Sect- XI. A Mufcle exerts a greater Force againjl a 
J mailer IVJgbt. 

It is true that the Mufcle. DK (Tab. V. Fig. 8.) 
acting on a fhorter Arm of a Leaver C K, and an 
bppoliteWeight at a longer Arm C B, the P wer 
of the Mufcle muft be fo much greater than that 
of the Weight ; and that it feems to contradict the 
Cuftom of Men, in making Inftruments to raife 
up 3 greater with a fmailer Force, fince all their 
late Difcoveries in Mechanicks, in the feveral En- 
gines for Motion, fuch as Balances, Leavers, Pul- 
lies, Wheels, inclin’d Plains, and Screws, &c. feem 
to have a contrary View, that is to fay, by a ftnal- 
ler Power to move a greater Weight ; which 
Weight they therefore hang upon thefhorteft Arm.. 

But no Body will be able, tp deny, Firfi y That in 
the Motion of the Mufcles, ail the Inconveniencies 
already enumerated,are avoided by this Difppfition, 
which requires a greater Force in the Mufcles. 

Secondly , That in the common Mechanical In- 
ftruments, where a greater Weight is raifed by a 
fmailer Power or Force, the Motion of the Weight 
is always much flower than that of the Power ; and 
that if it be required to raife the fame Weight 
with greater Velocity or Quicknefs the readieft 
Way i the Power muft be apply’d to the fhortet 
Arm, and the fame proportionably encreafed in 
Greatnefs only, without being oblig’d fcarcely to. 
augment the Velocity thereof in this Cafe, which 
would otherwifebe neceflary. 


Sect. 
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Sect. 'X1L The Reafon why a greater Force is made 

Ufe of by the Mufcles againji a. [mailer Weight. 

I f this Matter does not appear yet clear enough 
to every one, let them imagine that the Mufcle 
DK I {'Tab. V. Fig. 8.) does by its Force move the 
Knob of the Bone KIAF from V to K, by 
which Means the Point B is at the fame Time 
raifed to M, and therefore acquires fo much more 
Velocity than the Point V or I, upon which the 
Force of the Mufcle operates, as the Arc B M, 
or the Arm B C, is fo many Times longer than 
the Arc K V, or the Arm K C ; and therefore, 
the Mufcle itfelf will be but a very little contrafted, 
as it is plain to every one that confiders this Mat- 
ter. 

Sect. XIII. ConviBions from the foregoing Obfer - 

nations. 

Now can any Body that judges impartially for- 
bear obferving here, that the great Force of the 
Mufcles which is required in exerting their Mo- 
tions in the abovementioned manner, is fo far from 
a Diminution of the Wifdom of the Creator, that, 
on the contrary, it ought to be an Occafion of 
Thank fulnefs to every reafonable Perfon ; foraf- 
much as their gracious Creator has been pleafed, 7 
in augmenting the Force of the Mufcles, to caufe 
them to operate id fo eafy and almoft infenfible a 
Manner, with fuch little Contractions, and yet at 
the fame Time to make them produce the Motions 
of the Limbs upon which they aft, with fuch an 
unequaly greater Swiftnefs ? 

And can any unhappy Atheiff pretend, that he 
fees neither Wifdom nor Goodnefs in all this ? 
And will he yet aferibe it to ignorant or accidental 
Caufes? Every Body that judges impartially, muft 
undoubtedly think him very malicious, or ftark 
" blind 
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blind. Much more muft an inconftant and wave- 
ring Mind be irrefragably convinced hereby ; not 
only that a wife Contrivance of a Workman is re- 
quifite for thefe Purpofes : But even that a great 
Power, yea, a divine Power, furpaffing all that is • 
humane, ihines out here with the utmoft Luftre. 

Sect- XIV. The very great Strength of the Mufcles. 

Ask an Atheift, ask a Sceptick, ask- a great 
Mathematician and Philofopher, ask all Men with- 
out Diftinftion, and let them fay if they can, after 
what manner in fuch tender Threads of Mufcles, as 
are thofe of which the Flefh of Men and Beafls is • 
made up, a Faculty is lodged, by which, upon their 
contracting themfelves, fuch a furprifing Force can 
be produced, as is exerted by them in their Motion. 

And let no Body think that we are {peaking j 
hyperbolically to magnify the Matter, or to excite 
their Aftonifhment : For, 

Firjl, Can any one believe, if it had not been 
demonftrated by that great Mathematician Borelii , 
Par. 87, 88, and iij, that when a Man lifts up 
with his Mouth a Weight of near two hundred 
Pound with a Rope fattened to the Jaw-Teeth 
(which, according to him, has been done even as 
far as to three hundred Weight) that the Mufcles 
named the Temporalis and the MaJJeter , with which 
People chew, and which perform this Work, do 
exert a Force of above 1 5000 Pound Weight ? 

Secondly, Can any one fee without Affonifhment, 
that when the Weight R (Tab. V. Fig. 9.) of fifty 
five Pound is held up in Equilibrio by the Elbow 
B, of the Arm AB, the Mufcle named Deltoides 
D C, which only raifes the Arm in this Pofitiony 
exerts a Force of above 60000 Pound ? See the 
faid Borelii, Par. 124, at the End. 


Thirdly) 
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4 Thirdly , If any one hanging his Arm diredtly 
downwards, lifts a Weight of twenty Pound, with 
the third or laft Joint of his Thumb, can he learn 
without Amazement, that theMufcle which bends 
the Thumb, and bears that Weight, ufes a Force of 
about 3000 Pound? He that doubts of it, may 
confult the abovementioned Borelli, Par. 8 6 , 126 . 

But, Fourthly , He who fees that the Mufculi 
Glutai , which together compofe the greateft Part 
of the Buttock, and move the fame about the Top 
of the Hip-bone backwards, do exert a Force of 
about 300,000 Pound, when they raife a Weight 
of Pounds, by extending horizontally the Bones 
of the Leg and Thigh, according to the Experi- 
ment of Borelli, Par. 125. I fay once again. Who- 
ever fees and underftands this, muft needs admire 
the Power of his great Creator, that he has en- 
dow’d our Mufcles with fo vaft a Strength. See 
Bore Hi, Par. 125. 

Efpeciaily, if we here add, Fifthly , That cal- 
culating all the Forces of the Mufcles that are 
exerted, when a Man, {landing upon his Feet, 
does only leap or fpring upwards the Height of 
about two Foot; if the Weight of fuch a Man be 
a hundred and fifty Pound, the Mufcles in that 
Adtion will exert above 2000 Times more Force, 
that is to fay, about 300000 Pounds. Borelli, par. 
ij6 , computes it yet higher. 

And, Sixthly , That the Heart at each Pulfe or 
Contraction, by which it protrudes the Blood out 
of the Arteries into the Veins, exerts a Force of 
above 100,000 Pounds; fee the fame Borelli , Par. 
7 6. p. 11. we chufe rather to fpeak of thefe Mat- 
ters in round Numbers, than exa&ly to follow his 
Calculations, (which are every where larger) that 
we may prevent any Cavilling in thefe furprifing 
nd wonderful Matters. 
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Sect. XV. Convictions from thp foregoing O&fer \ 

vat ions 

Yea, if the Force of the Mufcles were really 
much fmaller, ought we not to ftand amaz'd at it, 
whilft we thus difcover in our Bodies the Divine 
Power of our Creator, producing fuch ft range Ef- 
fects with a Matter Co fine and tender as the Flefh 
of an Animal, contriving and difpofing them in fo . 
narrow a Compafs, and adapting 'em to fuch regu- 
lar Ends ?. When we fee the Joints form’d, and their 
Motions maintain'd by perpetual Fountains ofOyl 
and Water (of which more hereafter) to prefer ve 
them fmooth and fupple ? And above all, when we i 
fee fuch furprifing Force in many Mufclesfo readi- 
ly obeying his Will, that is to fay, moving and re- 
tting as we pleafe; and others again, moving fpon* 
taneoufly and involuntarily ; and farther, a Facuftl 
ty or Power placed in the Mufcles themfelves, 
whereby, tho' their Motion ceafes, they are con- 
tracted or fhorten'd ; and this Power balanced by 
a contrary or oppofite one, in fuch a Manner, that 
the Parts of the Body may alfo keep their ju&v j 
Proportions, without any Concurrence on out ✓ 
Side.; as, for Inftance, the Mouth is preferv'dand 
held exaCtly In the middle of the Face, by two 
Mufcles drawing againft, and balancing each o- 
ther ; this is very obvious, when one of thofe 
Mufcles having loft its Force by any Difeafe, the 
other (hall convulfe“or draw the Mouth awry, and 
thereby the Face will be depriv'd of its beautiful 
Regularity and Uniformity. 

To conclude this whole Matter, Can any one 
afcribe ail this to Chance, crone that works with- 
out knowing that he makes any Thing, and this 
in particular? And does not this prodigious Force 
which the Mufcles exert, raifehis Thoughts to an 
Almighty Workman,- and the Direction of them, 

to 
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0 infinite Wifdom and Goodnefs? And can he 
■ibferve, that almoll: inexpreffible Force, which his 
Jody would exert, if ail the Mufcles thereof fhould 
-ut forth all their Strength at once, without being 

( trud with Amazement at the fame. 

He that cannot yet, in the Contemplation of his 
>wn Body, difcover a God, how unhappy, how 
deplorable, rauft he be? 

y 

• ect. XVI. Tranfition to the Demonflraiion of the 
Force of the Mufcles. 

Whilst I am writing this, it is objeded to 
ie by a certain learned Perfon, that what has been 
.id about the Force of the Mufcles, will not ap- 
ear to all Readers fo ftrange as really incredible ; 
nee it will qot eafily be admitted by any one 
ithout further Proof, that a Power of fo many 
houfand, yea, hundreds of thoufand Pounds, 
m be exerted by the Flefh of a human Body : 
therefore that we may not give Occafion to A- 
■eifls and Scepticks to think that we rather affect to 
y loraething here that is furprizing and uncom- 
,on, than what is true,- it feem’d neceffary to (hew 

1 fome manner, the Grounds of our Affertions He 
.vn’d indeed, that I had referred thofe who doubt- 
1 , to Borelli and his learned Work, but that the 
me could not well be read and underftood, but by 
:perienced Mathematicians > but forafmuch as all 

them did not entirely agree in their Invelligati- 
is of Nature, the unhappy Philofophers whom 
e endeavour to confute, might pretend from thence 

> avoid the Force of this plain Proof of a great, 
owerful, wife, and gracious God. 

For which Reafon, he added, if it could conve- 
ently be brought about, it would be of great Ufe 
) demonfirate this Force of the Mufcles, which 

> far furpafies all Belief, upon fuch Grounds as 

V o l. I. M might 
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might eafily be apprehended by a feiifible Reade r 
tho 7 not well verd in Mathematical Sciences. 

This Confideration has prevail’d on me to infert 
here the following fhort Digreflion, which may 
help to give thofethat are unexperienced, a clear- 
er Conception of what Borelli has difcover’d in this. 
Matter, in which I have therefore reprefented the 
greatncfs of the Force of the Mufcles as plain as 1 
can, without adding thoie Mathematical Demon- 
flrations, which are fo tedious to fome, and fo unin- 
telligible to others ; requiring nothing more of om 
Reader, but that, belides the Knowledge of a few 
and cornmonMechanicalIndruments,he underdand; 
never fo little the Ufe oitheTables of Sines, and the 
Computation of plain Rectangular Triangles, which 
may be learn’d by any reafonable Perfon, if he be 
rightly indru&ed, in a Week or ldfs ; in cafe he 
thinks this great and convincing Proof, of the Per- 
fections of his Creator, deferves inch Pains : How- 
ever, if there be any who have no Inclination this 
way, they may pafs by thefe Demondrations, and 
proceed to the following Matters. 

Sect. XVII. Brief Demonjlration of the Force o J 

the Mufcles. 

i . T O W to reprefent to an ordinary Capaci- 

JL^J ty, and convey, in forne meafure, to the 
meaneft Underdanding a clear and didinct Notior 
of the great Force of a Mufcle, as it were by Gra- 
dations: Letusfuppofe (Tab. VI. Fig. 5.) that the 
Mufcle^ K D QJP, is "the Deltotdes ; oh which 
mention has been made above (§. 14.) whole Of- 
fice is to lift up the Elbow. 

2. This, according to Botelli, (§.82.) is a Ra- 
dius Mufcle, compofed of feveral Plumiformar Muf- 
clcs, like HZ QL, and G V P \V. See below 154 

3. Let us here, for Plainnefs and Convenient'} 
fake, imagine this Mufcle to conlid oaly of thel<| 

twe 
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two D'umiformar Mufeles, viz,. H Z Q_ L, and 
G V P VV. 

4. How tin's Fores will be calculated, when the 
Mufeie is compos’d of more plumiformar Mufeles 
than two, will be made appear hereafter. 

5. Thefe Mufeles are calLd Plumiformar ; be- 
caufe that in G V P W, the moveable Tendon * 
D G P has inferred into it, on both Sides, a great 
Number of carnons Fibres, as G V P W, all which 
like the (ingle Feathers of a Quiil, run parallel to 
each other, and are faden’d to the oppofiie Ten- 
don V P W, which being immoveable, cannot 
follow. 

6 . Seeing therefore, thefe carnons Fibres, G V 
and G W, are bodi of them fad: and immoveable 
at V vV ; and feeing, that each of them is to be 
contracted by a Power, be it what it will ; the 
Confeq uence muft be, that - of Neceffity they are 
to be orawn upwards, together, from. G to N. 

7. After the fame manner, like wife, the Point H 
is drawn up to O, in the other plumiformar Muf- 
cle, H Z Q_L, by the Contraction of all the late* 
ral Fibres, as H Z and H L. 

8. We fee, that the Points H G, or rather the 
Tendons. D H and D G, being lifted up to O and 
N; the Point D, and tnerewith the Tendon K D, 
mud; neceflarily follow direCtly, and be drawn up, 
in a right Line, 10 X. 

9. If the Forces, which draw the Points H and 

G upwards to Qpand P, be equal, the Obliquities 
or Angles, H DX and G D X, muft certainly be 
equal alfo ; then taking this for granted, as we 
fuppofe it is ; it follows, that there will be an E- 
quality in the mufcular Fibres, aforementioned, 
not only as to their Obliquities or Angles, N G M, 
NG R and OHL; O H Z, which thefe, and 
all the other Fibres form with there moveable Ten- 
dons, H Q_ and and G P , but there will alfo be 
an Equlity to their Forces. M2 10 
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10. Thefe Angles H D X and G D X ; as alfc 
V G N and WGN, and in the other Mufcle 
ZHO and L H O (which form the Dire&ions 
of the obliquely drawing Forces D G or D H 
with the Diredion of the perpendicularly drawing 
Force, D X ; and of the mufcular Fibres, G V, we 
G W, or H Z, H L with their moveable Tendons' 
lhallhereafter, forBrevityfake, caWAngles of Obliquity 

11. To proceed ; let B be the Elbow upor. 
which the Weight T, hangs ,• let B I A be the up 
per Bone of the Arm or Humerm ; let K E F A be 
the round Bone thereof, which can turn in the Ca- 
vity E F, in the Shoulder, about the Center C 
and laftly, let the Tendon D K I, which is inferr- 
ed in the Bone at I, touch the round Bone at K 
at the Extremity of it. 

12. Thus it mull appear to every one, tha 
when the Tendon DKI (8) is drawn up to Xi 
according to the Line K X, the whole Bone I BA 
will turn about the Center C ; and K will be mo 
ved to n, and B to m\ ’tis plain the Weight T, b] 
the contra&ing Power of the two plumiformai 
Mufcles, mult thus be lifted up. 

13. This therefore is a fhort Defcription of th< 
A&ion of the Mufcle Deltoides , when it lifts u| 
the Weight T hanging upon the Elbow B ; or ra 
ther poifingit in Equilibro. 

1 4. To enquire further into the Force of thi 
Mufcle, let us begin from the Weight T, and pro 
ceed upwards to the Mufcle. 

15. This Weight T, according to the Obferva 
tion of Borelli , (§. 84) is found to be 55 Pounds 
which (the Weight of the Arm be ng included) i 
what being hung at the Elbow may tolerably b 
fupported. 

16 Since the Weight T draws the Bone of th< 
Arm B A I downwards ; and the Tendon IKD 
draws the fame upwards^ by the Force of th 
Mufcle D Q_P. 17. I 
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17. It is eafy to perceive (and is what has been 
obferved before) that thefe two Powers, here do 
refift each other, like the Steelyard, or angular Ba- 
lance, BCK. 

18. We likewife fee . that the Arms of this Ba- 
lance, B C and K C, are of very unequal Lengths. 

19. Now every Body knows that a Weight, 
fuch as t here, drawing with a Chord t r D K, the 
fhorteft Brachium or Arm, C K, muft be much 
greater than the Weight T, which hangs at the 
longeft Arm, C B, to caufe them to balance one 
another. 

And therefore we fee, by thefe unequul Brae hi a, 
BCK, that the Force of the Mufcle DQP, 
which draws the Arm K C, inftead of the Weight 
1, muft be greater than the Gravity of the Weight 
T, or 55 Pounds. 

21. To proceed, then, to fhew how much the 
Force of this Mufcle muft be greater than the 
Weight T : It is a known Rule in Mechanics , that 
if the Weights T and t , are faften’d to a Balance 
of unequal Arms turning at C (which either hang 
ftreight down, as in Tab. VI. Fig. 2 ; or makes an 
Angle at C, as in Tab. VI. Fig. 3.) each of them 
drawing at right Angles atK and B, the refpedive 
Arms of the Balance, the Weight t, hanging at 
the fhorteft Arm K C, muft be, in order to make 
an Equilibrum, fo many times greater than the 
Weight T at the longeft Arm ; as the Jongeft 
Arm, B C, is longer than the fhorteft Arm, K C. 

22. Every one that doubts of this, may from 
Experience be convinced, by making fuch Balan- 
ces or Steelyards, which may be affeded, by bring- 
ing the Gravity of the Arm it felf, in fuch a P0I1- 
tion with the Weight, as Mathematically to ob- 
ferve an Equilibrium therein. 

23. Now, granting the Rule (21) to be true, as 
it apparently proves to be ; Borslli finds (§. S4 ) 

M 3 by 
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by exact Scrutiny, that the Length of the Elbow 
{3 C, ('Tab. VI. Fig. 1.) from B, where the Weight 
T is lufpendedto C, the middle ofthb round Cone 
or Joint (which Length B C, makes the lorgcft 
Arm of the Balance) is fourteen Times as long as 
R C, the half Thickr.efs of the faid round Bone 
ICE F A; the Semidiamiter of wnich makes the 
ftiorteft Arm of the Balance. 

24. For which Reafon then, according to the 
forefaid Rule (2 1) the Tendon K D, drawing from 
the fhorteft Arm K C, ought to have fourteen 
Times the Force of the Weight T, in order to 
reduce the whole to an Equilibrium. 

Now this Weight T, according to (15) the* 
Obfertfation of Borelli , is 55 Pounds : So then the 
Force, wherewith the Tendon R D muff be drawn 
tip by the Mufcle, or by the Weight, in order to 
maintain the fa.d Equilibrium, is equal to 14 
Tim^s 55, or to 770 Pounds. 

25. And thus we fee how much the Force, which 
the Mufcle D Q^P exterts, muff over-balance the 
Weight T, which it raifes up only from the Head 
qf the Steelyard BCI(; becaufe it draws the 
Ihorteft Arm K C. 

2 6. For Inftance, imagine the Tendon K D 
continued to r ; and further, fuppofe the Weighty 
t y hanging perpendicularly from the Pulley at r, 
and fo faftenM to the Tendon K D, that the Pul- 
ley may play (or run round) ; ’tis manifeft, that i 
the Weight t muft amount to 770 Pounds, if it * 
poifes the Weight T, or makes an Equilibrium j 

with it. 

27. But now if this Force of 770 Pounds were 
to be produced by two other Forces operating o* 1 
bliquely, according to D G and DPI (inftead of 1 
the Weight t, whole Power is dire&cd by the j 
ftraitLine KDr) we fhould perceive this Motion 
to be, according to what the two plumiformar J 

Mufcles , 
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Mufcles, H Z Q_L and G V P W, muft necefla- 
ily be apprehended, by their moveable Tendons, 
3 Q_and D P, to produce. 

28. It is then plain, that each of thefe two p’u- 
niformar Mufcles, H Z Q_L and G V P W, muft 
aife the half of 770 or 385 Pounds ; it being gran- 
ed, that the Forces, as well as the Angle s oj Obli- 
quity H D X and G DX (10) of each plumifor- 
nar Mufcle, are equal to one another. 

2p. There does therefore occur in this mufcular 
icructure another Machine, or rather a Pulley, 
vhcreby we may learn, that the plumiformar 
vlufcles will each of them exert a greater Force 
,han 385 Pounds, or 770 Pounds together; and 
his Augmentation of their Foiceis owing to the 
Alteration of the Line of Direction of the Power 
/.rich here draws, by thefe two Mufcles obliquely ; 
leviating, at the fame Time, from the diredt Line 
iDH r, and forming the Angles K D G and 
,vDH. 

30. To prove this, fuppofe {Tab. VI. F ; g. 4.) a 
ly eight K, of 770 Pounds, hanging at a Cord, 

\ D r, which turning over a Pulley r, has as its 
»ther End, another equal Weight t, viz,, of 770 
bounds capable ot fupporting the firft Weight K. 

31. Now let it be imagined, that this Weight t 
s taken quite away; but ro fupply its Place, two 
)ther Weights are fubftituted, viz, P and Qj the 
Chords of which Weights, viz, PhD and Q__b D, 
tin about the Puliies n and b ; and both are fa- 
sten'd to the Rope X D at D; and from the An- 

jels h DX and b D\. 

32. It is plain, that if the Weights P and Q_ be 
.‘qaally h«a\ v, and the Angels oj their Obliquity ( 10) 
3 D X and b D X, be equal, each ot them muft 
aife the half of tne Weight K, which is compu- 
:ed to be 770 Pounds, that is to fay, each muft 
•aife 315 Pounds. 

M 4 33 This 
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33. This is what is obferv’d before in the Cafe 
of the two plumiformar Mufcles, Z QJL, and 
V P W, (28) with no other Difference than here, 
inftead of the two plumiformar Mufcles, two 
Weights, P and Q, are fubftituted, to render the 
Demonflration more intelligible. 

34. But here occurs another notable and known 
Truth in Mechanicks : If two equal Weights, P 
and Q, do hold in Equilibrium a third Weight K, 
with the Apparatus of Cords reprefented here, in. I 
Tab. VI. Fig. 4. and defcribed (31) each of thofe , 
two Weights, P and Q, muff be fo many Times 
heavier than the half of K (or 385 Pounds) as the 
Line D G is longer than D X. 

35. Obferving at the fame Time, that the Ratio 
(or apparent Length with Refped to each other} 
of the Lines D G and D X, are found by takings 
libitum , a Point, as X, in the extended Line Is. 1 ) 
and from thence drawing the pricked Line X G ; 
fo as to make the right Angle G X D. 

3 6 . To know then how many Times the Weight 1 * 
P and Q^are each of them greater than the half o 
K, or 385 Pounds, we need only enquire howma- 
ny Times DGis longer thanD X. 

37. And this is found by knowing, the Chord 0 
the Angle of Obliquity , G DX (or the Number 0 
Degrees fubtended by a Line falling at right An 
gles at X, and cutting Part of the Arc of the Cir- 
cle at the Points X or G, the Centre of which Cir 
cle is to be at D) : Therefore, having found th< 
Angel GDX, the Angle D G X is known 0 
Courfej becaufe the whole Triangle being redan 
gular, the two Angels GDX and D G X, mui 
be equal to one right Angle, or the Angle D G >’ 

38; After which (35) drawing a Line at Plea 
fure dx (Tab. VI. Fig. 5.) and fo as it may be di 
vided into 385 Parts, by a Pair of Compaffes, am 
^rawing from it at x another Line x m , which make 

th 
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the right Angle dxm, and drawing from d ano- 
ther Line, d n, which muft cut x m at g, and form 
with xd the known Angle of Obliquity xdg. 

39. Then if we meafure the Line dg with the 
Compafles, and obferve how many fuch Parcs (of 
which 385 make up the Line d x in this Inftance) 
are contained in the Laid Line dg, we (hall find, in 
this Cafe, the Parts of dg to amount to about 
442,4. Whereby it will be known that dx, in Fig. 
5. or D X in Fig. 4. Is to dg, or D G : : As 385 : 
To 442. 

And according to the Rule (34) that the Weight 
P or Q.. will each of them amount to 442 Pounds, 
and confequently fo far exceed the half of K, be- 
ing 385 Pounds: By this way, even thofe who do 
not underftand Mathematicks, may be made to 
apprehend thefe Demonflrations. 

41. But they who have made the leaf! Progre& 
in that Science, and are but tolerably verfed in the 
Calculations of plain Trigonometry, may, with- 
out this round-about Way of Admeafurement, or 
making the new right angled Triangle d x g, (Fab. 
VI. Fig. 5 .have Recourfeto theTables of Sines, Se- 
cants, and Tangents, with the fame Eafe as if the 
Line D X ( Fig. 4. ) were really divided into 
10,000,000 of Parts; or, if fo much Exadtnefs be 
not required, into any lefs Number. 

42. For if you fearch thofe Tables for the fe- 
cant Line of fuch a Number of Degrees as the 
Oblique Angle G D X contains, you have exact- 
ly the couftituent Number of Parts of the Line 
D G. 

43. And comparing thefe 10000,000 Parts, with 
the Number found in the Secant correfponding, you 
will have the Proportion of D X to D G ; or know 
how many times D G exceeds D X in Number of 
Parts; and confequently how much heavier the 
Weight P is than the half of the Weight K. 

There 
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Therefore it appears, 

44. That as the Radius, or 10.000,000 : To 
the Secant of the Angle oj Obliquity G DX : : So 
isDX: ToDG j or (.3 6 ) the half of the Weight 

to the Weight P. 

45. Now to bring this home to our Cafe, BorcUi 
finds (§.82.) that the Ob.iquicies of the Tendons 
D G and H D[Tib. VI. Fig. 1.) upon the Tendon 
K D X, 'viz,, the Angles X D G and XDH, are 
equal, each, to 30 Degrees; and the Secant of 
30 Degrees, as appears by the faid Tables, is 
11.547,005. 

^ 4 6. Now fince an Inconveniency attends the 
Greatrefs of thefe Numbers ; and fince the Cal- 
culation here before us does not feem to require fo 
great Exadnefs, the Proportions may be fufficient- 
ly exp refled, the’ as many Letters, or Cyphers be 
cut cfh from each of thefeNumbers(W:s..ioo.ooo,oo 
and 1 r.5470,05) as fhall be thought convenient;] 
that if from each five Figures or Cypher be laid 
afide, the remaining Proportion, 100 and 115, will 
exprefs this Matter clearly enough : Therefore, if 
DX were to be divided into 100 Parts, D G woifd 
as much exceed D Xas 1 15 exceeds 100. 

47. Suppofing the Cafe to Hand thus : Thefe 
100 Parts (or the Radius)according to (34) : Are 
to 1 15, or the Secant of 30 Degrees ( or D X to 
G D) : : As 385 Pounds, or the Half of the pc'r -1 
pendicular Weight Iv: To 442 Pounds, or the o- 
blique fufpended Vv eight P (Tab. VI. Fig. 4.) 

K 

Which is in brief thus ; D X : G D : : — : P, or 

2 

the fame in Numbers ; 100 : 115 : : 385 : 442. 

48. Now this Weight P, represents the Force of 
the plum iforraar Muicle, G VP W (Tab VI. Fig. 1 .) 
which therefore i.i thisCafe mnfu be 442 Pounas. 

4P. And 
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49. And thus we Tee how the mufeular Force, 
which wi s augmented before (24 and 25) by the 
fl.oa-cis of the Ann of the Steelyard, is here yet 
more ....gment'-dby the Obliquity of this Draught 
tending towards DP ; namely, from 385 10442 
Pounds. 

50. So that in cafe the Tendon DP, were leng- 
thened to j, and moved about a Pulley there, a, 
Weighty, mi.fl be fufpended to it there ; and like- 
wife one of the fame bignefs muft draw the Ten- 
don D Q, to the Lnd, that by making together 
884 Pounds, they may raife direCtly, or perpendi- 
cularly, the Tendon DK, by their oblique 
Draught; whole Force, according to the Directi- 
on D X, is equal only, to 770 Pounds. 

51. But if, farther, we fhou’d again remove the 
Weighty, as before, and raife the Tendon DG, 
according to the Direction D P, with the fame 
Force of 442 Pounds, by the Help of the two ob- 
liquely acting Powers, according to G V and G W. 

52. The fame Machines or Pollies occur here as 
before (29, C 7 c.) (lab.Yl. Fig. 4.; and the fame 
Properties in all Points. 

53. And it follows (3 2 and 33) that the Powers 
S V and G W, acting accordingly ( T'ab.Vl . Fig. 1.) 
each will raife to the half of 442, or 221 Pounds. 

54. As alfo, that the Force G W, in order to 
operate as aforefaid, muft be as many times great- 
er than 221 Pounds, or the half of the Weight q> 
as G W is longer than G S; fuppofing again (35) 
that G S W is a Right Angle. 

55. The Proportions of both which, G S and 
G W, are found, if the Angle oj Obliquity S G \V 
be, moreover, known ; after the fame manner as 
we have (hewn above (from Propofition 35 to 44.) 

5 6. That is (by the Rule 44) As the Radius, cr 
1000, 000 : Is to the Secant of the Angle oj Obliquity 
S G W (or by 34) : : So is the Half of 242 or 221 

Pounds; 
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Pounds : To the Force that mull ad according to 
GW. 

57. Now, in order to difcover the Power of 
thisiaft Force, BoreBi finds (§.82,) that th 0 Angle of 
Obliquity, S G W, made by the contracting of the 
carnous Fibres G W, with their moveable Tendon 
GP, is an Angle of 8 Degrees ; the Secant of 
which (ftriking of the two laid Cyphers) appears 
by the Tables to be 100,982 : 58. 

58. And confequently according to 47. 

As 100,000, or the Radius: To the Secant of 8 
Degrees, or 100,982 : : So is the Force of 221 
Pounds drawing diredly : To 223 Pounds; or the 
Force which draws obliquely, according to G W, 
when it raifes the faid 221 Pounds perpendicularly, B 
according to the Direction G S. 

Which in fhort hands thus ; 

100000 : 100982 : : 221 : 223. 

59. So then the carnous Fibre G W, exerts a 
Force of 223 Pounds in this Cafe when if operates 
fingly ;and when the plumiformarMufde,G VP W, 
has no more than this only moveable Fibre, G W, 
onjthis fide. 

60 . We will fuppofe it to be really fo, in order 
to render it more intelligible to unexperienc’d Per- 
fons; and afterwards briefly {hew, how it wou’d 
be, in cafe there were in each half G P W, of the 
plumiformar Mufcle, as many more Fibres as may 
be imagined. 

61. In the mean while, fince according to this 
Suppofition there are two plumiformar Mufcles, as 
G VP WandHZQJL, of which this great Mufcle, 
or Deltoide r, is compofed ; and fince each plumifor- 
mar Mufcle has two Sides, each of which (59) 
exerts a feparate Force of 223 Pounds, and joynt- 
Iv a Force of 44 6 Pounds ; this then is the Force 
of the whole p! urn i format Mufcle, G V P W. 

6 2. That 
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6 2. Thus we fee that this whole Deltoide. f, confi- 
ning of two plumiformar Mufcles, or four half Sides 
thereof, by the Force of the Steelyard BC K (25} 
dees balance, by the firiF oblique Draught of the 
mufcular Fibres, G V, G W and H Z, H L, a Force, 
or Weight, four times 223 Pounds, or 892 Pounds. 

So, that inftead of the Force of each carnous Fi- 
bre, G W, &c. there hung, fufpended, a Weight p, 
of 223 Pounds each ; four fuch Weights mull ope- 
rate with the fame Force, as the four Sides of the 
two plumiformar Mufcles ; and thereby the Weight 
T, hanging to the Elbow B, wou’d be kept ia 
Equilibrium. 

<53. Now to pafs on, further, to a greater Aug- 
mentation of the Force of the Mufcles, produced 
by the the Stru&ure of carnous Fibres, G V, GW, 
Z H, HL, C '7c. which are moveable ; and alfo pro- 
duced by the Texture of the Mufcles themfelves. 

64. We find, after the niceft Scrutiny, that thefe 
mufcular Fibres W G {Tab. VI. Fig. 1.) have of fe- 
veral little, hollow Interftices ; which, whilft the 
Fibres are extended lengthwife, as ABODE 
(Tab. VI. Fig. 1.) are included within right Lines ; 
but when the Power which extended thefe Fibres 
ceafes, thefe Interftices appear in circular Figures, 
as 203, &c. (or G M W, Tab. VI. Fig. 1.) 

65. Ifnow, by the Fibre W G, being immove- 
able at G, a Weight T, fufpended to it, mud be 
raifed ’tis plain, that in performing fuch an Adion, 
by any Force ( whatever it be ) the Breadth or 
Thicknefs of the faid Fibre muft be imagined robe 
encreafed ; and the Length, at the fame time, 
muft necefl'arily be diminifhed. 

So that the Parts ABODE {Fig. 1. Tab. VII.) 
being dilated, or made wider, do afliime the Fi- 
gures a bed e; by which the Length of the Fibres 
W G, becomes vifibly fhortned ; viz., from W G 
to w g ; and the Weight T, at the fame time, is 
rais’d up to t. 66 This 
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66 . This Tuiiu faction, or Swelling of the Fibres, 
which compofe the Body of the Muicle, does pall 
pably appear in feveral Parts of our Bodies ; and in 
feveral particular Mufcles, which contra d them- 
felves in the Exercife of their proper Fundions. 

Let any Man, with either Hand, take hold of 
his other Arm juft below the Elbow, to convince 
himfelf, whether or no he does not feel the Mufcies 
of tne Ann fwelling and contrading themfelves, 
when he opens and ftmts theFingers of the Hand 
which he fqueezes that way below the Elbow. ‘ 

67. Now whether the Eigure of thefe long Parti- 
cles, or little Tubes A B C D E (Tab. VII. Fig. i.) 
be round, as a b c d e ; or whether they may be 
imagined Square, a sabcd e, the better to determine 
their Co-operation with other Fibres, we fhall not 
pretend here to decide ; it being a Matter foreign 
to our prefent Purpofe. 

68. Neither do we here enquire after what man- 
ner, or by what Caufes the Interftices ABC, &c. 
become thicker, or how they alfume the Form of 
a be, &c . ; concerning which, we leave every Man 
to enjoy his own Opinion, till the true and cer- 
tain Manner thereof be clearly and inconteftably 
demonftrated. 

6p. This is certain, that each carnoils Fibre, 
as W G, confifts of a multitude of little Inftruments, 
as AB C D E, each of which do become thicker 
and fhorter in Motion. ' 

70. The Truth of the laft appears experimentally 
from above ( 66 ) ; it remains therefore to fhew thefe 
little Inftrument, a , b , c, d, e, f, <&c. (Tab. VII. 
Fig. 2.) in each Thread, a p, where a Contradion 
happens (and confequencly the Breadth muft be 
augmented) are very many in Number, and the Mi- 
nutenefs of each exceeding fine. 

71. Let us fuppofe, in Tab. VII. Fig. 3. a e 
to be a Fibre with Interftices ; which, in its 

utmoft 
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uonofl Extenfion, reaches to e, or is of the Length 
a e ; at the Tendon whereof a Weight 7, being hif- 
pe-ded, it is held in an Equilibrium; but as foon 
as ae is contracted co a d, the Weight q is railed 
to P. 

72. Imagining this Fibres?, toconfid but of one 
Machine, ■v/z,. a b c d, it wou’d be able to rife 
the Weight q up to P ; becaufe theLine a e wou’d 
even by this means be contracted to a d. 

73. But that this will not anfwer the Motion of 
mufcular Fibres, which we are here accounting 
for, appears; 

Firjl, Becaufe when the Machine a e is fo long, 
the Tnicknefs b c, would be incomparably greater 
than we now perceive in contracted Mufcles. 

74. For if a double Fibre a e , were two Inches 
long, which, by contraction or fwelling, mult 

I be blown up into the circular Figure abed , the 
faid Circle would be 4 Inches, and its Diameter^ c, 
above one Inch and a Quarter ; as is plain to thofe 
who know that the Circumference of a Circle Is 
to the Diameter, As 22 to 7, or thereabouts 

75. We have chofen here to reprefentan extended 
Fibre rather by a long Line, and a contracted one 
by a Circle, than by a Tube and a Glebe, to which 
there Refemblance bears greater Affinity ; becaufe 

I we wo u’d render the Matter as intelligible as may 
be to ail Capacities. 

7 6. Secondly , If the whole Fibre confided of one 
Machine only, as a bed, and one fhoiui cut it 
acrofs at be, the whole Fibre would at once be 
difabled from contracting, or exerting its drawing 
Power, fo that it could never draw irfelf back co 
a'-, bur more efpecia'ly, if the Contraction be per- 
formedby filling the Machine, or by the Expanfion 
of any Matter included therein ; but in a Mufcle 
cut acrofs, Experience proves a Motion or Contra- 
ction, even after its Fibies are cut afunder. 
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77. If now the Fibre confiftedof two Machines, 
akgm3.nd.ghdi, and which fhou'd be divided 
from one another at b c through £, the firft Machine 
muft be contracted to a, and the fecond to d. 

78. But if this fhould happen at k m, the Part 
a km being cut through, would not be able to 
contra# it felf to a ; not to mention the too great 
Thicknefs of k m (as was obferv'd before concern- 
ing b c) for which would be equally contradictory to 
Experience as the former. 

79. Hence we are taught, that (Tab. VII. Fig. 2.) 
when the Fibre is cut through at b or g , or k or /, 
or whatever it be, each Part is drawn back to its 
Tendon to which it is fattened, that is, to a and • 
p; for Inftance, if the Fibre be cut at g, the Ma- 
chines between a and/and drawn to a ; and thofe 
between g and / to p; and thus we fee, that 
by this means the Cut made through any Mufcleis 
vifibly larger than then the Knife which made it. 

80. From whence we may conclude, that on 
both fides of the Cut, whether at g b or elfe where, 
there muft remain fome Machines unwounded, 
which have in them a contracting Power, not- 
withftanding the Separation ; and by this means 
the Fibre is drawn inward, or contracted, after it 
is cut through in any Part. 

81. For if either fide fhould be left deftitute of 1 
thefe Machines, fo that none were to be entire ot 
uncut, the Confequer.ee mutt be, that that fide fo 
deprived of thefe Machines, could not be in a 
Condition to contain the Matter which is the Caufe 
of the Fibre's fwelling; and confequently the Fi- 
bre could not be aduated by any Power which 
would draw it towards its Tendon. 

82. Butfeeing it isfcarcepoflible to cut a Fibre 

through fo near a or p (viz,, at m or n ) but that 
the Parts, as we find Experience, do fhrink on 
both fides, as well the fliort fide as the long, to 
their refpeCtive Places. 83. It 
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S3 . It follows then, that how little a Part foever, 
uch as a or I, be cut off from the Fibre on o nelide* 
being it fhrinks back, it muft neceffarily contain 
om e Machines, at leaftone entire one* initfelf. 

84. And consequently from hence we may plain- 
y conclude, that the Machines, whereof the Fi- 
ores are compofed, muft always be, each of theni 
n particular, fmaller than the Part cut off; and 
herefore of a wonderful Sinallnefs. 

85. From whence, then it follows, that the Niim- 
>er, at the fame time, of thefe Machines, if the Fibre 
)e of any confiderable Length, muft be very great. 

8 6 . Boreili (from whom the Reader may receive 
ufHcient Satisfaction^ concerning the multitude and 
riinutenefs of thefeadmirableMechanifms,§. 1 15.) 
maintains, that fince every Fibre is fmaller than a 
\\I omarfs Hair ; each Cavity ABCDE (Tab. VII. Fig. 
i) which being contra&ed, forms a Machine abode ^ 
nuft therefore be ft ner than the faid Hair. 

87. Now if thefe Machines be as broad as ’ongf 
;ach Fibre will contain as many of them length-^ 
>vife, as there can lie Hairs breadth-wife on the faid 
Length of this Fibre. 

88. But according to the Calculation of the faid* 
Borel/i (§. ibid.) fifty Fibres, placed breadth-wife by 
one another, do not amount to the fpace of one Inch* 

89. Wherefore, according to this Computation 
fifty of thefe Machines muft go to constitute a* 
Portion of a Fibre of one Inch in Length. 

90. But for Caution fake, and to keep within 
Compafs, that Author does not calculate above 
twenty Machines for every Inch of Fibre. 

91. Which Calculation we may fafely allow him ; 
becaufe, if any one may think it more convenient* . 
to imagine thefe Machines not to be altogether as 
broad as long, Here is room enough to humour any 
fuch Conjecture : For by this means, t;hefe Machines 
will have their Length exceeding th'eir Breadth by 

Vol. I. N L 
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i, /'. t. they will be more than three times as long 
as broad: 

92 To return then to the Force of the Mufcles ; 
there appears here, in each Fibre, a new Inffiu- 
mettt of the following Structure ; viz.. 

Fir/i, \\ c fee, in 7 ab. VII. Fig. i. a great Machine 
W G, conlilting of fevcral fmaller ones, as ABCD 
E, C 7 c. 

Secondly, That they are fo formed, each little 
Machine, A or B, being contracted by a particu- 1 
lar Force, into Circles or Squares, or other Figures, 
i. e. expanded, as at A or B, C 7 c. or otherwife (in 
another Form) at a or />, C 7 c. contributes its lharc 
towards railing the Weight T. 

‘Thirdly , That being joyned, or I nked, to one 
another at a , b, c, &c y they do like wife affift each 
other in railing the faid Weight. 

Fourthly , When this Machine, ~vg, conlifts of more 
or fewer little Machines, as /?, b, c, &c. which ope- 
rate here at the lame time, the Weight T mult ac- 
cordingly be raifed to a greater or letfer Heighth 
(as the Number of Machines are multiplied or di- 
minitfced) and confequently the fame Weight T, 
will be moved with greater or lefs Velocity : For 
Inftance ; if there be ten times as many little Ma- 
chines, contracting themfelves, the Weight T will 
be raifed ten times higher ,* and at the fame time, 
it will acquire ten times more Velocity. 

93. All thefe Properties being fo ufeful and ne- 
ceiVary for a right Conception of the Motions of 
the Mufcles ; and being a necelfary Consequence 
refulting from their Structure ; we lhail endeavour 
to demonftrate them by a Machine (adapted by 
Mechanifts to other fort of Ules) which ferns to 
have a pretty near Refemblance to the Nature and 
Office of the Mufcles in general, and to give the 
belt Light into this Matter. 

94. Let us then fuppofe a Machine (Tub. VII. 

F S 4 ) 
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4.) in which a Weght T, hangs at a Cord, 
which being wound about the Pullies r a, z a> ( '7c> 
and 1 b } i 0 } &l. in the manner defcribed by the faid 
Figure, is terminated and faftned to the Nail*/. 

Then to each Pulley, ib , 2 b, 3 b, 4 b, let there 
be fufpended an equal Weighty h mn ; which four 
equal Weights, pre fling altogether, downwards* 
the Weight T will be thereby raifed up and kept 
in Equilibrio. 

95. Now we may fee in this Machine of Pul- 
lies, all the fame Phenomena which have been ma- 
aifefired in the- mufcular Fibres (92) ; namely, 
that the whole Stru&ure confifling of 'many little 
Machines, each does, by a-proper Force, bear a 
afpeftive Part in raffing the Weight? ; which al- 
together united, accumulate their Powers fo as to 
prove mutually affifting the one to the other. 

96. For, if the Cord ■ be carried only from 
through 1 a, ib , and terminating at e, be there 
faft’ned to a Nail ; we have a Machine, which 
afting by the foie Power ofg, raifes ?. And in cafe 
the Cord be continued from the Nail e , on to the 
Pullies, 2 a and 2 b, and be falFned to another 
Nail at f ; this will be a a fecond Machine afting 
by the Power b ; which, if it be joyned to the firft, 
will help to raife the Weight?. 

97. If thefe Machines and Weights be multiplied,’ 
by continuing the faid Cord farther on thro’ 3 a 
and 3 bto ?, and from thence thro’ 4 a and 4^ to 
d, and fo on ; and a diftinft Weight fufpended to 
each, as m and». 

We fhall have a great Machine produced, from 
all thefe little ones; in which the three firft Things 
exp re lied in Prop. 92. and repeated in Prop. 96. will 
occur. 

98. We fee likewife, that the fourth Thing de- 
P ibed (Prcb. 9 2.) which ieems to be of the great- 
est Importaacc in this mufcular Demonfiration, 

N 2 does 
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d^es here meet with an exaft Refemblance ; v/z. 
by how much the Number of little Machines is 
multiplied, by fo much the more fwiftly will the 
Weight / be raifed up. 

; 99. This is eafy to be apprehended by Confi- 
deration, without the Circumftapces of Demon- 
ftration ; if g only ads on the firft Machine, which 
isfuppofed to end at e (9<5)and the Centre of the 
Pully, 1 b y being firft to r , is drawn down to 1 b y 
fo that is has twice 1 hr added to its Length, in a 
terminate fpace of Time; fuppofe in one Pulfe 
or Second of a Minute, the Weight twill be raifed 
to T, in the- fame fpace of Time the heighth of t 
T, which is equal to twice 1 hr. 

Becaufe the Pulley 1 b being thus run down from, 
r to 1 by the whole Cord, 1 a, 1 by e, pafles thro’ 
the Pulley 1 a ; which Cord retains, as we fee, on 
each of the two Sides, viz,, on the Side 1 a 1 b y and 
on the Side 1 b e, the Length of 1 b r; and confe- 
quently is twice the Length of 1 b r. 

Now in proportion to the Quantity of Cord, 
running thro’ the Pulley 1 ^,thc Weight f muft be 
raifedfrom t to T ; which muftnecefl'arily be twice 
the Length of 1 b r. 

100. If now we joyn thefecond Machine, the 
Cord of which ends at the Nail f y with its parti- 
cular Weight by itmay be eafily (96) inferred that 
when both the Powers g and b concur in their Ope- 
ration, to draw down the two Pullies 1 b and 2 b, 
from r and r, which are above (the Length of 1 L 
ror 2 b r, which are equal) in fucli cafe, I fay, it 
may be inferred, that four times the Length of 1 br 
pafles thro’ the Pulley 1 a y exa&Iy in the fame fpace 
of Time ; as may be feen by the four Cords, ABC 
D ; and confequently, that the Weight t will be 
raifed to T, the heighth of 1 b r, multiplied by 
four, in the faid fpace of Time. 

roi. If therefore thefe Machines and Powers, 


my ily 




I 



V 


■i 




sS 








The Chrlftian Philofopher. 193 

m, n, &c. were to be further multiplied, and all 
the Weights drawn down together, in one Second 
of Time, it is plain that the Weight?, according 
to the Number of Machines, muft always, in the 
fame Space of Time, be railed higher ; and confe- 
quently move with greater Velocity. 

And thus what is laid (92) concerningthe Force 
of the mufcular Fibres, is demonftrated in this 
Machine. ' 

102. NoWjiince this Machineof Pullies operates 
after this Manner; thofe who are verfed in Mecha- 
nics know that it is endow'd with the following 
Properties. 

Ftrfly That al tho’ v/e take. a greater Number of 
the feveral little Machines, and the Weighty, />, /?/, 

n , that draw them, yet they, joyned all of them 
together, will not be able to raife or poife in Equi- 
librio a greater Weight than ? or T ; which g only, 
operating by itfelf, cou'd poile the fame way. 

• Secondly , But the Velocity, wherewith the Weight 
? rifes to T, will, by the Multiplication of thefe 
Pullies, be proportionably augmented ; viz., by 
how much the Number of thefe Pullies are en- 
creafed, by fo much fwifter will the Weight t 
rife up to T. 

103. To prove this, let us fuppofe the Pullies, 

4 h, 3 b t 2 1 (Tab. VII. Fig. 5 .) to be each of 

them brought inwards to r, r, r, r, by the gravita- 
tion of the Weights T T falling down to/?; fo 
that the Pullies on each fide, to wit, 1 a, 2 a, 3 a> 
4 a, may be in the common ftreight Lin ed 
indifcrnninately equal with the others, 1 b, 2 b } 3 

4 b ; the ftreight Line, r, r, r, r, palling diredly 
thro' the Centre 1 a, form thence thro 5 1 b , at the 
Center, and fo on ; in this State the mufcular 
Fibre d is to be apprehended to be extended to 
its kill Length, and confequently inadive; and 
each little Spaced dd R R, R R-S S, SSB B, and 

^ 3 B B 
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BBQ_Q_, will perfedly reprefent the little Ma- 
chines of a Fibre which is in the State of Reft. 

But if now the Side d R be extended both Ways, 
toiDR, the Space d D R R D d will in fome 
meafure,. give us a Reprefentation of one of the 
Machines of a mufcular Fibre inflated, or fwellcd 
up, in performance of its Fun&ion ; becaufe the 
Cord by which the Weight T T is fufpended, is 
raifedfohigh by the fa id expanfion or fw-ell inl- 
and fhortnedat the fame Time fomuch below : By 
this Means we receive a grofs Conception of the 
A&ion of the Fibres. 

104. Since therefore the Properties enumerated 
(102) are very fitly- applicated to this Machine of 
Pullies, as well as to every Fibre, which it is pur- 
pofely adapted to reprelent ; it occurs that the 
ftxth Obfervation fhoifd here meet with an Ap- 
plication. 

105. Namely, that in order to compute the 
Force of a carnous- Fibre, we mull, according to 
what has been lately proved, multiply the Force oi 
a fingle Machine of the fame Fibre. 

• io< 5 . Now BoieUi computes, (§. 124.) that each 
of the 'carnous Fibres of the Deltoides , viz,. G W 
(Tab. VI. Fig. 1.) is two Inches in Length. 

107. And, according to Prop. 90. each Inch I 
contains the Number of 20 little Machines ; five' 
only (for Example fake) are marked here on the. 
Fibre G W ; confequently the whole mufcular Fi- 
bre G W, being two Inches long, contains 40 of! 
thefe little Circles, or rather little Globes. 

108. Each of thefe little globular Machines, 
G M (59) can exert a Force of 223 Pounds, to- : 
wards railing T, or a Weight of 55 Pounds, which, 
hangs at the Elbow; becaufe (by Prop. 102, and 
104.) one foie Machine, GM, can ad as much as. 
40 in making an Equilibrium. 

10 9. So that by multiplying the Force of 223- 

Pounds' 
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Pounds (which one foie Machine G M exerts) by 
40, or the Number of fmall Machines in a lingle 
Fibre of the Deltoides , we di (cover the Force of 
the whole Mnfcular Fibre G VV ; i. e. 40 Times 
223,01* 8920 Pounds. 

1 10. Now lince this Deltoides is fupposM to con- 
fill; of two plumiformar Mufcles, each containing 
two diPrindt Sides, or Ranges, of Fibres, as GVP 
and GPW, in the Mufcle GVPW, as alfo HQZ 
and HQL in the other piumiformer Mufcle HZ 
Q L, in all four Sides (each Side here being repre- 
sented by a* fingle Fibre G W) we muft multiply 
(109) this Sum 8920 by 4, in order to find the 
Force of the whole Deltoides, which will then pro- 
'dace a Force equal to 356.80 Pounds. 

in. Now tho’ this proves fuch a Force in this 
Mufci?, as perhaps might feem incredible to a 
Pcrfon not conceiving the Demonftration ,* and 
tho’ this Force itfelf be more than fufHcient for 
our Purpofe, yet we fhall however fubjoin the De- 
monftration by which JBorelli makes appear a Ne- 
ceificy of even doubling this Force. 

1 12. Viz.. It is obvious to Perfons skill’d in Me- 
chanicks, that a Cord K T (the Weight K (Tab. 
VI. Fig. 6 .) being fufpended to one End of the 
Cord, the other End being at the fame Time fa- 
tten'd to a Nail T, which renders it there im- 
movable) fultains as great a Weight, or Force, by 
the Sufpenfion of the Weight K alone, as if it 
hore doub e the Weight of K. 

1 13. This is manifeft ; becaufe the Nail T con- 
tributes as much to the (training of the Cord K 
T, as if the fa : d Cord K T, had another Weight, 
m y equal to K in Gravity, hanging at the other 
End, which is fuppqfed to be carry’d round the 
Pulley r ; for this laft Weight K may be perceiv’d 

* Vid. Prop. 120. wijerp one Machine keeps the Weight 
T in Equilibrium , and 100 Machines can do po more. 
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to be as well balanced, or kept in Equilibrio by the 
Kail T, as by the other Weight m, equal to itfelf] 

1 1 4. They who defire to fee this Matter demon- 
flrated more at I^irge, may confult the aforenamec 
Borellts ingenious Treatife, De motu Animal him, ir 
the 10th Chap, of the firft Part; it will anfwe 
our prefent Purpofe, if thefe Matters be madt 
tneerly intelligible, for the Ufeofft.cn as are no 
thoroughly verfed in Mathematicks. 

115. Now to apply this to the Mufcles (jab 
VI. Pig. 1.) it is plain from what has been faid 
th-at the Mufcies there defcribed, do reprefent : 
Sort of a Machine of Putties; one End of the Fi 
bres G V, G W, Z H, H L being fatten'd to th< 
Tendons, VP W and Z Q_L, which adhere a 
immoveably to the Bones, as the Cord sin the Ma 
chine of Putties do to the Nails dd ; whilft th( 
Other, and moveable Ends of thefe Fibers G V 
G W, Z H, H L, do each of them exert a Forc< 
(62J equal to 223 Pounds; or the Power of eacl 
of thefe moveable Ends is equal to the Weight q 
which is fuppofed to weigh 223 Pounds: But al 
thefe four Fibres operating together, will balanc 
a Weight of 85? 2 Pounds. 

iid.'if, according to Prop. 112. this Force b 
doubled, the Force which this De/wdes exerts 
by the Pofition of each of its Fibres, amounts t< 
44 6 Pounds ; and the Forces of all four acting tq 
gather, to 1784 Pounds, befides the Multiplies 
tion of this Number by 40, which we arc goin: 
tofpeakof, and concerning which, Mention ha 
been made already, Prop. 6 3. 

11 7. And fince we have hitherto fuppofed, tha 
each Fibre, in thefe Demonttrations, is endow* 
with pne or more Machines, like G M ; and tor 
afmuchas, according to Prop. 102, and 104, on 
fuch Machine, as G M, can Balance as great 
Weight as all the 40 Machines of tire whole Fibr 
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GW; it wiil appear, fince the Force exerted by 
each Machine is equal, that in order to calculate, 
or make an Eftimation of the entire Force of the 
whole Deltoid es (or of the four mufcular Fibres 
.conftituting it} ^e muff multiply this Number 
1784 by 40, or the Number of Machines in each 
Fibre, which amounting to the Sum of 71360 
Pounds, is the Force which (according to Prop. 
102, and 104.) the Deltoides is capable of exerting. 

1 18. Here this (Tab. VI. Fig. 1.) may likewiie 
ferve, in fome Meafure, to demonftrate from the 
foregoing Principles, the Force of the Mufcles 
called Glutai, when they exert tjieir Power in rai-s 
fir.g Weights fufpended to the Heels. 

1 19. The Glutrcm Major, which is the Mufcle 
we are to (peak of, is, according to Borelli , (§. 83.) 
made up like the Deltoides of plumiformar Parts. 

120. Suppofe then B to be the Heel; d the 
Knee ; KEFA the round Bone in the upper Part 
of the Thigh; the Weight, to be raifed by the 
Heel B, ml; ft, according to Borelli (§. 85.) be 
computed to weigh 6 5 Pounds. 

1 2 1. We perceive here, that the Shin and Thigh-;* 
Bone together (which are reprefented by B C) 
comprehend, in Length 3 1 Semidiameters of K C, 
or the round Bone of the Thigh. 

122. If therefore an Equilibrium be to be made 
betwixt the Tendon DKl and the Weight T ; the 
faid Tendon cannot be raifed to X, by a Force 
lefs than 31 rimes 65, or 2015 Pounds. 

123. And if this Force is to be extended by two 
other Tendons DH and D G ; each of them will 
not only bear the half of 2015 Pounds ; but be- 
caufe they draw in an oblique Dire&ion, will fo 
much exceed the Half, or 10077, as D G exceeds 
D X in Length. 

124. But Borelli fays, in relation to that (§. 83.) 

that the Angles of Obliquity X D G and X D H arc 
each of 45 Degrees. 125. Con- 
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125. Confequently (by the Tables of Sines, and 1 ( 
calling away the five laft Cyphers) as the Radi- II 
us, 100: To the Secant 45 Degrees, 141 :: So'f 
1007! : To 1420 Pounds. 

12 6 . So that each of the Tendons, D G andjl 

D H, being drawn obliquely*- muft be adted on as I 
if a Weight of 1420 Pounds, .like DP or DQ, 1 
were fufpendfcd over the Pulley P ; otherwife their I 
Force will not be equal to the Weight or Power I 
which draws K D, according to the Direction I 
KX. I 

127. And again ; at D G, there are two other 
oblique Fibres, GW and G V : Thefe, to ope- 
rate in like manner with the former, will each of 
them contribute a Force fufficient to raife the half 
bf 1429, viz,. 710 Pounds, gravitating perpendicu- 
larly in the Dirc&ion G P. 

128. But becaufe they draw obliquely the Force 
which- draws according to G W, vviil fo many 
times exceed 710 Pounds^ as G W exceeds G S • 
in Length. • 

125?. According to (§. 83.) of Bareli, the Ob- 
liquity of this Angle is 8 Degrees. 

130. Therefore by Prop. 58. 

f As the Radius 100000 : To the Secant of 8 De- 
grees, 100952 : : So 710 : To '] i 6 t % Pounds. 

131. Therelore each Fibre GW, reprefenting 

here one,entire Side, G P W, of this piumiformar 
Mufcle, mufi in the Cafe before us raife a Weight 
of Pounds. 

1 3 2. 'But further, according to Btrelli’s Com- J 
putation (§• 125.) each of thefe Fibres is of the , 
Length of three Inches ; confequently each con- 1 
tains in its Compolitions <So Machines. 

133. Therefore let 7i<5r^ (the Force found ac- 
cording to Prop. 130.) be multiplied by <5o. 

134. The Product of 716-% multiplied by 60 , 1 
43014 Pounds, equal to the Force which this one 

nudcular 
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mufcular Fibre G W (or even the whole Side of 
one pi umi format Mufcle, to which. this 'Fibre is 
fuppofed to be equal) exerts towards- -qnfmg up a 
Weight. 

135. Now it being taken for granted, that the 
Mufole D QP, conlifis of two of thefe plumifor- 
mar Mufcies G W P V, and H L QZ, containing 
betwixt them, four Sides : Therefore' thefe two 
Mufcies exerting a joynt Force, will (by Megans 
of their four Sides, or four fuch Fibres as G W) 
exert a Force equal to four times 43014, or 17205 6 
Pounds. 

13 6. But feeing that this Mufc'e does adhere at 
one End to a Bone, as if it' were a Nail T, {Tab. 
VI. Fig. 6 .) by its immoveable Tendon ; and is 
| only moveable, fo as to carry a Weight, like K, 
at its other End ; this Force is therefore yet to be 
doubled ; becaufe the Mufcle, by its being faft’ned 
: at one End, fuffers as great a Strain, as if had an 
equal Weight fufpended over a Pulley, at the 0- 
ther End. 

137. Wherefore doubling 172056 (the great 
Force of this Mufde) we. find that 3441 12 bounds 
does correfpond to the Power that the Mufculm 
; Glut am Major can exert in performing its Fun- 
ction. 

138. And this is what we take to be fuffic'ient 
to inlinuate a general Idea of thefe Matters : If any 
one defires to fee a more accurate and exaCt Ac- 
count, he may meet with more ample Satisfaction 
in the faid Book of Monfieur Borelii. We have 

■ been more brief in this Infiance of the Glut am, 
becaufe we judged it a ncedlefs Trouble to repeat 
Verbatim what has been demonfirated more ful y 
before in the Cafe of the Deltoides. . 

139. We might here conclude this Work, of 
demonftrating the Force of the Mufcies, if fome 
Objedtions did not intervene, which might hinder 

Per fon s 
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Perfons not thoroughly skill’d in Mechanics (foi 
whole Sake we condefcend to this prolix Way ol 
DemojiftracipnJ from acquiefcing in the Proof 
that have been deduced from mechanical and 'ma- 
thematical Obfervations : Thefe Objedlion there- 
fore we fhall endeavour to obviate by liiitable Re- 
marks or Obfervations. 

140. The firfl Difficulty that may perhaps be 
ftarted, is that in 'Tab. VI. Fig. i,we have rcpre- 
fcnted one tingle njufcplar Fibre in the Room of an 
innumerable Number of others, which ponftitute 
the whole Side of the pli.miformar Mufcle G W P : 
Moreover, itfeems agreeable to Obfervation, that 
one of thefe plumifbrmar Mufcles, reprefented by 
G V P W, is not confined to two plain Side^, • 
GWP and G VP* but difrufes its carnous Fi-| 
bres, Pyramid-wife, in great Multitudes from a 
Point, as G, like a Verticillum or Wheel, in the 
Shape of the Extremity of the inverted Pyramid, 
V GW: This happening from all the Points, 
G N, &c. of the middle Tendon G D, thefe Fi- 
bres do in no fafhion reprefent a Plane ; but con-’ 
ftitute the Figure of a perled Body, with Length, 
Breadth and Thicknefs. 

141. In anfwer to this ; to (hew that our fup- 
pofing thefe Mufcles to confift of plane Sides 
( which is a Method we have judg’d moll: expe- 
dient to convey thefe Demonflrations to the Un- 
derftand.'ng) does not in the leaft alter or enervate 
the Force of the Demonflrations ; and to prove 
that the fame prodigious Force wou’d m an ifeij. it- 
fe If from every particular mufcular Fibre, tho* 
the Calculation had been made from a greater 
Number of the Fibres of a veriicillared Body, in- 
ftead of the two Fibres G W and G V. 

-Let fuch as read this, confider, Fnf, that as we 
have only taken two Fibre 0 , G W and G V, for 
the two Sides of the Mufcle, viz,. G P W and 

GP V 
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GPV (whether folid or plane) fo likewifewe 
have only afcrib’d half of the Force of the whole' 
Mufcle, G V P W, to each of thefe two Fibres, as 
by ( 61 ) where the Force of one carnous Fibre, 
acting accordingto Proportion 59, was found to be 
equal to a Weight of 223 Pounds; to reprefent 
the Force of the whole Mufcle G V P W, we were 
under an Obligation of doubling 223 Pounds ; fo 
that the full Force of a Mufcle is reprefented by 
jche Force of two Fibres, or 44^ Pounds ; this is 
*:he Foundation of what is to follow. ' 

142. Now, for the Benefit of unexperienced 
Perfons, we thus compute, that the Force of a 
Mufcle is the fame, whether this Force be ima- 
gined to be center’d in two Fibres, as G W or 
G P ; or whether the Force be diflributed amongft 
m infinite Nnmber of Fibres, contained in the 
Space G V W P ; which Space you may imagine* 
if you pfeafe, to be occupied by a Body confiding 
of Length, Breadth and Thicknefs, and not a 
mere plane Figure. 

To this End, fuppofe (Tab. VII. Fig. 6.) a 
Weight D (not unlike Tab. VI. Fig. 4. and Prop. 
48.) of 442 Pounds, fufpended at a Cord DOS, 
and fupported by another equal Weight q. Now 
if we take away this Weight q> and balance the 
Weight Dby a Number of other Weights faftned 
ito oblique Cords, G, A, P, &c. each of which 
bears a Weght m , h,g,p , n , &c. on this Account. 

If we now conceive the Cords to be fo order’d, 
that there may be imagined 100 Points, like" 
GAP, in the Length of the Cord G O, to 
which the oblique Cords, GW, G Q, A B, A Ei, 
&c. are fafl’ned : And moreover, that there are 
about each Point, as G, or A, or P, C '7c. not only 
two Cords, as here at G and A, bat imagine 10 
to be p.aced round the Circle, like the Spokes of 
a Wheel, or VerticilL of a Plant ; four fueh Cords 

we 
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we have deferibed to ifiue from the Point P, viz.. 
P V, P T, P PI, P R. 

Laftly, let it bealfo fuppofed, that the Weights 
g, b , m, n, p, are equal to one another ; and that: 
the oblique Angles, M G N, E A P, R P O, &c. 
which each oblique Cord makes with G O, are 
aifo equal, and of 8 Degrees each. 

It is therefore demanded, what the Weights g , 

m , &c. drawing obliquely, amount to ? And how 
great a Force they mult altogether, in Conjuncti- 
on, exert, in order to balance the aforementioned 
Weight D. 

143. To find this, it mull be confidered, that: 
we have imagined the Weight D to be drawn by 
a thoufand Weights, equal in gravity to one a- 
nother: Since (according to Prop. 142.) there are 
fuppofed to be 10 obliquely drawing Weights, and 
alfo we have imagined 100 fuch Points as P 

144. Wherefore each little Weight g, h,m, & c. 
muft raife one thoufandth Part of the Weight D ; 
or according to (142) a Gravity of T l£f Pounds, 
which each was able to fuftain in the dired or' 
perpendicular Line G O. 

1 45 . But confidering that they draw obliquely, 
each fuch Weight as w, muft exert a Power fo ma- 
ny Times greater than rltlof D, or than as 
the Line M G is longer than N G. 

146. Now forafmuch as the oblique Angle N' 
G M, of each is , according to Borelli (57) of 8 
Degrees ; therefore by (58) if G N be 100000, 
G M muft be 100982 : It follows (if they operate 
proportionably) as G N : To G M : : So : To 

44s 

VS o o'- 

147. So that each little Weight, as muft 

have the Gravity of which is the firft Po- 

fiulatum (142.) 

148. Now the Method, by which the Power of 
all thefe little }Veights, when they exert them lei ves 

in 
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n order to raife D, or 442 Pounds, is to be difco- 
rer’d, feems to be the plaineft thing in the World ; 
For do but multiply; the Force which one of them, 
,$ m for inftance, exerts, viz,. by the Number 
jf all the little Weights, that is by 1000,. and the 
hodud is the Force of them ail afting together, 
vhich appears to be 44 6 Pounds ; the fame which 
vas demonftrated by the joynt Aftiop of only two 
Fibres. 

149. By thefe Weights and Pullies, you may 
magine all the Power which is exerted by every 
ingle Fibre of a plumiformer Mufcle, fuch asG 
f P W (Tab. VI. Fig. 1.) to meet with a juft and 
malogous Reprefentation. 

150. For you may obferve, that Weight of 44 6 
’ounds is as exa&ly equivalent to the Power ex- 
rted by this whole Mufcle G V P W, when you 
lave fuppofed it made up of a thoufand Fibres, as 
vhen before, according to (61) we imagined it to 
onfift of only the two Fibres, G W apd GV. 

15 1. And from hence, by a little Attention, 
vhat we have faid above, a t Prop. 141. may ap- 
pear exceeding plain and eafie to any ordinary Ca- 
)acity : Namely, that altho’ the conftituent Fi- 
jres of a Mufcle were imagined to amount to ten, 
)r a hundred, thoufand, of the higheft Number 
’ou can fuppofe, the very fame Force, of 445 
Pounds, will always, by thefe Methods of Calcula- 
ton, be the refult of the whole. 

,152. And to proceed yet further ; we (hall find 
he Deltoides exerting the very fame Force; tho* 
ve fuppofe (Tab. VI. Fig. 1.) to be an unjuft Re- 
•refentation, on the account ot the Number ofthe 
Jiumiformer Mufcles ; tho’ we imagine the Del- 
udes not to be confined to two, as reprefented by 
if V P W and H Z Q_L ; but contrary-wife, to be 
aidowed with many of thefe plumiformar Parts; 
>et we fit all eafily perceive, that the Force, or 

Power 
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Power of it being calculated according to the fore- 
going Rules, the Whole will be exaCtly congruous 
to the Power or Force already demonftrated.'' 

153;' And thus the Objection* which feemed 
to oppofe this Hypothefis with the greateft Ap- 
pearance of Reafon, vanifhes; and the Difficulties, 
under which might labour to .conceive the poffibi- 
lity of two fuch Fibres, as G W and G V, being 
able to fupport together 441 5 Pounds, or each of 
them Angle half of that Number, are quite clear- < 
ed and taken away : Efpecially when it is conAder’d 
that we have only all alone laid thefe things down 
by way of Suppolition, but by 'thefe however* 
the whole Force of the Mufcle comes to be exactly 
accounted for : The Confequence proving the fame*] 
whether we fuppofe the Mufcle conftituted of a 1 
million of Fibres (as in all appearance there are a 
vaft Number) or of only two. 

Let the Figure or Structure of thefe Mufcles be 
what it will> this Method may ferve for a Sample 
to (hew by what Methods their Power and Force 
are to be inveffigated. 

154. In all thefe Reflections, viz, on the prodi- 
gious Number of Fibres * on the curious and pecu- , 
liar Forarof the Mufcles, which reprefent Feathers* 
joyned to a Tendon, as to a Quill (on which To- 
pick confult tab V. Fig. 10. where the Structure 
of the Deltoides is drawn from Steno’s Myologia ;) 
and* laftly, on the prodigious and almolt incredi- 
ble Force exerted by them * in reflecting, I fay, on 
all thefe thefe, the adorable Wifdom of the great 
Creator, mufl molt Angularly manifeft itfelf. 

Stem reprefents the Deltoids confiding of 12 l 
Angle Mufcles * that is Ax plumiformar Mufcles 1 
on each Ade : And if you imagine the empty white 
Spaces, above and below, to be full of carnous 
Fibres (as Stem affirms, p. 53.) how vaftmuft the 
Number be conceiv'd to be? And as to the Force, - 

which ) 
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which Stew demonfirates them toexert, according 
to his form* it cannot be much lefs than he afletts. 
But we have chofen rather to follow Bore Hi in our 
, Representation, according to Tab. VI. Fig. 1 * be- 
caufe by this Means we apprehend our Demonstra- 
tions better adapted to Capacities unexperienced 
in Mechanics. 

1 5 5. But to penetrate further into the prodigious 
Number of the Fibres, 2nd to difeover, as far as 
poffible, the wonderful Dcfign of the Creator, we 
need onlyobferve (to keep to the inftance of Tab. 
VI. Fig. 1.) that the two Fibres, G W and G V, 
are-found to Balance Separately, a Weight 0(223 
Pounds (5 9) that is jointly 446 Pounds j as they re- 
prefent together, the whole plumiformar Mofcle 
G V P W. 

If now, inftead of two Fibres, we fuppofe (143 , 
&c) this Mufcle to comprehend ioqo Fibres ; 
each or thefe thoufand Fibres will bear of a 
Pound ; that is not half a Pound to each Fibre. 

And if the Number of Fibres were to be ima- 
gined greater, the Weight aferibedto each, to bear 
for its Portion, wou’d prove much lefs: Or if the 
Dcltoide. r, according to Tab. . Fig: 10. inflead of 
two Mufdes comprehend fix (154) * each Mufcle 
could then have its Share or burthen* but f of 446 
Pounds, which is not quite 150 Pounds each: 
Thus the 1000 carnous Fibres conftituting each 
Mufcle, cou’d have to its Share no more than-f-li^ 
or 20 of a Pound. 

I 156. Now who, apprehending this Structure of 
the Mufc’e, can think on it, wijehout acknowledg- 
ing the Wifdom of the Creator ?AVho has made the 
Tendons tough and Prong enough to bear, with- 
out breaking, nthe Violence of tlje Force which they 
are obliged to Suffer in exercifing the Qualities they 
are endowed with : At the fame time, having re- 
gard to the Safety ofthe moft fine and tender Fibres, 
VuL. I, O by 
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by laying no more ftrefs upon each of the Fibres h \ i 
its Office than it is, by the Affiftance of fuch . | 
Multitude of its Fellows, able to fulfain, withouj 
the lead Injury. 

157. For the Weight, which each Fibre fuftainl 
will be much lefs than of a Pound (155) if thj 
Number of Fibres in each plumiformar Mufclc] 
much exceeds it (as ftis probable they do) 1000' 
which was what we fuppofed (155) them to bo 

It would therefore be worth any ones Trouble ti 
inveftigate the Number of Fibres in each Mufck 
as near as poffible ; not only to clear the determi 
nate Number of Fibres composing each Mnfcii 
(which might be done by thofe who with accuracy 
pry into dilfeded humane Bodies) but alfo to ad' 
juft exactly how many of thefe Fibres, placec 
breadth-wife, may be contained within the Space 
of an Inch. Borelli fays (§. 115.) that 50 Fibre* 
thus placed, will fcarce amount to an Inch : And 
as to the Number of Fibres in each Mufcle wt 
may judge, from the Flefh Of Beafts, that many oi 
thefe carnous Fibres make but a fmall Portion of 
fuch mufcular Fleffi as we daily ufe in Food. 

158. We ffiall ceafe to admire at what is ad- 
vanced in Tab. VI. Fig. 1. concerning thePoficion 
that is here laid down, 'viz,, that one foie little 
Machine, G M, of the Fibre G W (and fo of the 
other Fibre G V) is able to fupport 44 6 Pounds, 
when we confider what follows : 

The foregoing Propofitions have made appear 
that the ftrefs laid on each Machine, as G M, 
bearing not more -than its Fibre G W, will not 
amount to 2 o or t\Vo Ounces and a half. 

159. Thus the fwiftnefs of the Motion imparted 
to the Weight T, by the contraction of the little 
Machines ABC, C ' 7 c. ( Tab VII. Fig. 1.) where 
each of them are drawn up into the Form of a , b, c, 
&c. will not appear fo improbable - } feeing that if | 

there 
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there were no Weight, fuch as T, fufpended, the 
Conclufion (viz,, that the Fibre to which T is fuf- 
pended, muft raife with the Velocity above-men- 
tioned) wou'd be in itfelf the moft obvious Thing 
in the World: Becaufe,'by the foregoing Propo- 
rtion, the Weight is reprefented fo fmail, that a 
(ingle Fibre or Hair, can be put to no great ftrefs 
to bear it ; efpecially, confidering that it has been 
already declared, that the Weight of 223 Pounds 
afcribed (yp) to a (ingle Fibre (which is the chief 
Thing that can raife any Difficulty) is only thus 
fuppofed by way of Hypothecs ; for the conveniency 
of conveying to the Mind fuch a juft Idea of the 
Matter, as may do no wrong to the real Calculation 

1 < 5 o. Now lince we have (hewed before (105?) 
that tho’ the mufcular Force be ever fo much aug- 
mented by the multiplication of thefe little Ma- 
rines ; yet, their difpofition is proved to be fuch, 
:hat they all acting together, coifd not raife the 
Weight fufpended to the Elbow if it had been but 
one Pound heavier; and that the multiplying thefe 
Machines does only ferve to encreafe, or multiply * 
the Velocity of the Motion. 

Therefore, Perfons not thoroughly acquainted 
yith Mechanics may yet, feemto queftion,how it 
:an be poffible that the Force of the Mufcles is 
eally augmented, when the Weight which is raifed 
sin no wife encreafed. 

To anfwerthis, they ought to be informed* that 
1 really augmented Force is as much required to 
encreafe the Velocity of Motion, as to raife a 
greater Weight with the fame Velocity: Tiiis is 
.vnat all Mathematicians know. 

Thisalfo is made appear by the Pulley Structure 
'Tab. VII F g. 4,) where the augmentation of the 
Velocity with which the Weight T is raifed, re- 
quires each time more Force and new Weights, as 
n, n, & c. Sec the 5 th Remark, 102. 

O 2 S6 *, 
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i 6 i. That this obtains in other mechanical In 
flruments, is what Mechanics are convinced of> 
and what may be eafily obferved : For fuppof e 
{Tab. VI. Fig. 7.) AB to be a Balance or a Steel- 
yard, turning about D, and the Arms A D and 
AB to be equal ; as alfo, the Weights A and B s I 
'’Tis very plain, that the faid Steelyard A B being 
turned into the Pofition MK, the Weight A will . 
run down the Arc A M, and the Weight B down 
the Arc B K in the fame fpace of Time ; and that 
the Arcs being equal Parts of the faid Circle, they 
muil likewife move with equal Velocity. 

Therefore if the Weight B were to be balanced, j 
when its Gravity is encreafed thrice as much as it' 
was, or when two equal Weights G and H are ad- 
ded to it, the Weight A mud neceffarily be aflifled 
by two others of equal Gravity, or have its Force 
multiplied by three, as we fee it has when the 
Weights E and F are added to it. Again, if we 
woifd make B move with a Velocity three times 
as fwift as it had before, let the Point B be re- 
moved to C, fo that D C may be thrice as long as 
D B : Wherefore, when the Machine turns, and 
A deferibes the Arc A M, the Weight C will de-; 
feribe the Arc C L, in the fame fpace of Time, 
which being thrice as great as A M, therefore the 
Weight C runs thrice as great as A M, therefore 
the Weight C runs thrice as fwiftly as A or B. 

But to balance this Weight C, when it moves * 
thrice as faff as B, it is plain that the Weight A 1 
muft be multiplied by three, or receive the Addi- 1 
tion of two other Weights, each equal to itfelf, 
fuch as E and F ; otherwife it cannot raife up the 
Weight B, which, placed at C, is equal to B G H ; 
which happens on the account of that Velocity, re- 
ceives a threefold Augmentation. 

Thus -the Objection darted in Prop, ido is re- 
moved- 

ld'Z. \ 
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idi. Before I conclude, ’tis incumbent on me 
to beg that the experienced Mathematicians will 
excufc my Prolixity; not only in the Demonftra- 
tions thcmfelves, but in confumingTimeto anfwer 
fuch frivolous Objections as might be Parted by 
Perfons unexperienced in thefe forts of Studies; 
which renders the whole too long and tedious for 
expert judgments. 

But if theyJl pleafe to confider, that .this Cal- 
culation is wholly devoted to the ufe of unexpe- 
rienced Perfons, and not calculated for the TaPeof 
nice Mathematicians, who are'too well informed 
in thefe Matters already, to want fuch mean Helps ; 
1 hope I may obtain their Pardon. The Perfons 
for whom thefe Demon/1 rations .are collected, are 
fiich as being unexperienced, have not habituated 
ihem/elves to heap up together any confiderable 
Number of Lemmata , or previous Proofs, before 
they come to the Matter itfelf, whofe Judgments 
cannot be informed in Things of this Nature, with- 
out enlarging the Stile, and deferibing Particulars 
more Verbofely; which is a Means, I have ima- 
gined, will convey my Defigns more plainly to 
: their Apprehenfions. 

They that de/ire to view this Matter, as it is 
I more exprefly and accurately handled and demon- 
i Prated, may have recourfe to that well digePed 
: Work, De motu Anmalum , written by the great 
, and celebrated Mathematician, Borelli : whofe 
Principals and Obferyations we have here made 
ufe of; endeavouring in the meantime, to render 
his Demonftrations intelligible, by the concifeP: 
and ealieft Methods we cou’d devife, todiichas 

have but little Knowledge of Mathematical Studies. 

The End of the Demonflration of the Force of the 

Mnfcles. 
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Sect. XVI. Gsx~Jftiom from th fo: cgj/tf* D c - 
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Now to apply all this to the Views in which I 
we have writ the fame. 

1. How thefe Mufcles arc adapted to the dif- 1 
charging thofe Motions which they perform, with I 
refpect to their Tendons and the Joynts or the B ones. I 

2. That to the End that the fine and (lender Fi- 
bres may not be feparated nor torn afancer by the I 
Violence of their Motions, the Mufcles are com- 
pofed of luch an infinite Number of the fame, that ' 
each fingle one of ’em hardly draws, or bears any 
fenlible Part of a Weight. 

5. That every Mufcie is form’d of fo many fma’l 
Machines, the Ufe of which is only to perform their ' 
Offices with the greater Velocitv ar.d Nim blends ; 
as we may with Wonder obferve in the Motions or 
the Fingers, the Tongue, and many other Cafes. 

4. That among fuch an incredible Number of 
Fibres, all of which are fo fmall as not to equal the 
Bulk of a fingle Hair of a Woman, not one of 'em 
can be dfplaced without Contufion and Harm. 

Now can any Man, who is rightly inform’d oi 
the Texture and Operations or thefe Mufcles, 
without being reproach’d by his own Confcience, * 
pretend they are thus fram’d without Wifdom or 1 
Judgment? And the Man may juftly be laugh’d at, * 
or rather be lamented, as one depriv’d of the ufe 
of his Reafon, that will readily allow, rhat none 
of the Tools of a Joyner or other Artificer acquire 
their Figure, and perform all their Ufes by mere 
Chance, or from Ca ufes wholly ignorant ot what 
they are doing ,• ar.d yet to fupport his own Arhei- 
ftcial Notions, don’t fcruple to fay the fame ot this 
amazing Structure of the Muicle*. O deplorable 
and obftinate Infidelity! which to avoid own rg 
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ders in the Bodies of all Men, is oblig’d to have Re" 
courfe to fuch unjuft, unreafonable, and odious O" 
pinions. For, that what happens to the Mufcles 
may be moft juftly deem’d wonderful, and indeed, 

* almoft incredible to thofe who don’t underhand the 
foregoing Demonftrations, is deducible from hence; 
namely, that the Fibres of the only Mufcie call’d 
the Deltoides (as we have prov’d above in Numb, 
no) are capable of exerting fuch an amazing 
Force, and really do exert fuch a Force in the 
Cafe there mentioned, as if all of ’em actingor gra- 

* vitating together at the End of one Arm of an equal- 
ly poifed Balance, were equiponderate to the Scale 
fufpended at the other Arm in which there was a 
Weight of 3 5680 Pounds ; from which alfo if there 
were but the Weight of one Ounce, or lefs, taken 
away, it would be able to raife up fuch an amazing 
Load. 

Befides, we learn from what has been advanced 
above {Numb. 1 1 1, to 1 1 7.) that thefe fame carnous 

* and mufcular Fibres, as delicate and fine as they are, 
being joyn’d together, do acquire fuch a folid and 
ftrong Texture, that altho’ the faid heavy Weight 
of 3 5 <58o Pounds were fufpended at each End of 
’em, both together, that is to fay, the whole 
Weight of 713^0 Pounds could not feparate ’em 
from each other. 

Let an Atheift reflect upon this by himfelf, as al- 
fo of the Ufes which the Mufcles are found to have 
in human Bodies, and then let he himfelf Judge 
whether he can calmly and cooly deny that his a- 
dorable Maker is both powerful and wife. 

After all this, can any one without being afto- 
nifh’d at the Wonders of the Creator, confider that 

1 all the flefliy Parts of his own, and of the Bodies 

1 of rack other Animals (which far exceed all the 
other Matter of the Body) are only compofed of 
moving Fibres ? Each of which, as fine and tender 

O 4 as 
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as they are, have their determinate Ufes ; and in 
the manifold. Extenfions, Directions and Difpo- 
fitions whereof, we may, as it were, feel w ith the 
Hand, thefe multifarious Views, Ends and Pur-: 
pofes of a wife Creator ? 

Sect. XVII. The different Conrfe of the mufcular 

Fibyes. 

In order to have a juft and true Notion ofthe 
various and different Courfes of the Fibres, we 
fhall reprefent to you a few Inftances in Tab. VIII. I 
Fig. i. where in the Mufcle called the Deltoides A, 
you may obfcpve the Fibres faft’ned immoveable 
upon the Shoulder C, and to the Tube or Bone 
of the Arm turning to the Joynt of the Shoulderat 
D, letting the Arm hang downwards, as it is fl'.cwn 
here with all its Fibres extended in their utmoft 
Length. But when thefe Threads between C arid 
D aie contracted with any ^orce, as you may fee 
them in the other Shoulder at B ; then the Ann 
muft be lifted up, as at B E. 

The pedoral Mufcle K, being likewife here in- 
ferred in the Breaft-Bone, with one End of its Fi- 
bres at F immoveably, and with the other End D, . 
in the Tube or Bone of the Arm, moveab’y ; it 
appears, that upon the Contradion of the faid Fi- 
bres they would draw the Arm, bending it at 
the Shoulder joynt forwards to theBreaft. 

If we view the Conrfe of the Fibres in the 
Mufcle called the Latiffimus dorfi A, A, {Tab. VIIl] 
Fg. 2 .) on each fide, it appears that they draw 
the Arm downwards and backwards; for which 
reafon Anatomifts give it the Name of Ani-Scaljacr. . 

In the Gafterccnemu B3, which lie in the Calf ct 
the Leg, and are faftr.ed the one above, about the 
Knee at one End, as the other is below to the HeU- 
Bone by'a ftrong Tendon C ; it may be obferved, 
that the Fibres run flrait downwards ; wherefore 
upon the contracting thereof, the Heel Bone muft 
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be moved backward and upwards, and the Foof 
downwards. If one lifts up the Heel-Bone, and 
lays ones Hand upon the Calf of the Leg, one may 
feel the Mufcles fwell and contract themfelves in 
that Place. Thefe few Inffances may fuffice to 
give any one a general Notion of the Motions of 
the Mufcles by the Defcription of the Courfe of 
the Fibres whereof they are compofed. 

Sect. XVIII. ConviBions from, the foregoing Obfer- 

'nations. 

This wonderful Strudure of the Mufcles feems 
to me of too great Importance not to place them 
before the Eyes of fuch as are unexperienced in 
Anatomy, by the two Figures of the Mufcles, as 
they lye upon a Human Body, before and behind. 
(Tab. VIII. Fig. 1 , and 2.) taken from Dr. Brown ; 
and very neceflary to give a Handle to all fcepti- 
cal Philofophers to ask themfelves whether fuch a 
Machine as our Bodies (which is compos’d of as 
many other various and wonderful Machines as 
there are Mufcles in it, and all which are applica- 
ble to a particular ncceffary Ufe) can ever beimar 
g'iifd to have been framed by Chance, and with- 

| Out Defign ? And which is more, whether they 
are forced to own herein the moft perfed Wifdom, 
which has difpos’d of fo many thoufands of thou- 
fands of Fibres, and allotted tc every one of them 
its proper Place and Form according to the Purpo- 
fes for which they were made ; and that all this is 
done in the Fluid or Liquor of an Egg (from 

1 whence moft, if not all Animalsproceed) and there 
acquires its Figure and Nature ? And further yet, 
does it not^difeover and make manifeft the Skill of 
the Maker,/ that this does not happen with fuch 
Order and Symmetry in one Thing only (which it 
may, be an Atheift might aftert, tho’ without Rea- 
fon, to be purely accidental) but in Millions ofo- 
ther Objeds ? CON- 
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CONTEMPLATION XL 


Of the Bones. 


Sect. I. "The Tranjition to the Bones. 


O W whatever Art and Wifdom appears in 



I\ what has been faid Concerning the Body ; 
and with whatever Luftre the Things hereof may 
Ihine, how necefl'ary and ufeful foever all its Veins, 
Nerves and other Parts may be ; yet all this ama- 
zing Structure would be in vain, and the whole Bo- 
dy, like a wet Sack, would cling or dick toge- 
ther, and confequently hardly be in a Condition to 
exert any one Motion with Regularity, nor yet be 
able to remove one Foot out of the Place it was in ; 
(wherefore it might perhaps have reprefented an 
ingenious and well-compofed Machine, but yet at 
the fame time would be really nothing more than a 
very ufclcfs, weak, and pitiful Lumpjunlefs the 
gracious Creator had at the fame time vouchfafed 
to fupport it by the ftiffnefs and hardnefs of Bones, 
and fo render it proper to difeharge its Functions. 

Sect. II. ‘The Scull and Bones of the Head. 

' Tho’ the Remarks that Anatomifts have made 
upon Bones are numberlefs, we flull only here 
produce a few of the chiefeft of ’em. And, 
i. Can it be thought there was no Wifdom ex- 
erted, when we consider that the Brain being of 
fofofta Matter, might have been eafily prefled 
and wounded by external Accidents to the Hazard 
of our Lives ; to prevent the fame, it is cloathed 
and encompals’d .with a hard SubFance made of 
Bone, which we call the Skull ? 2. That 
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2. That this Skull does not confift of one only 
.ard Piece, but of feveral Parts joyned together, 
vhich may be divided by a kind of intervening Su- 
ures, to the end that they may be moveable and 
yielding in unborn Children, at the time of their 
Mothers Delivery; for -want of which. Mother 
nd Child might both perifh. 

3. That fuch Moveablenefs ccafes as . the Chil- 
Iren grow in Years, when it would otherwife be 
>rejudicial, and then the principal Ufe of thofe 
iutures, is to maintain a Communication be- 
ween the Membranes that encompafs the Brain 
nd the Skull. 

VVe fee a great Proof thereof from hence ; foraf- 
piuch as at the Top of the Head where the fagit- 
al and coronal Sutures crofs each other, there is 
)und an opening between the Bones, which in 
ew-born Chi'dren is all covered with a Mem- 
•rane, upon which, if you lay your Finger, you 
nay perceive the beating of the Parts in the Head ; 
»ut in time the fame is filled and clofed by a fo- 
ld Bone. 

4. That the Skull, tho 5 every where of fo folid 
. Subftance, has yet Holes in it in all Places where 
t is ncceffary, to afford a Paffage for the Medulla 
Ipinalic and Blood Velfels from the Brain ; parti- 
:ularly, that there are found in the Ears fo many 
Vngles and Cavities, artificially hewn out, as it 
vere in Bones as hard as Rocks, for the Recep- 
ion of the wonderful Inftruments of Hearing , pla- 
;ed in fuch an Order as they appear to us. 

That there is an Orifice in the upper Cheek- 
Bone, thro 5 which the Air paffes by the Nofe into 
he Lungs ; and for want of which, no Child could 
:afily fuck, nor full-grown People themfelves, keep 
iny Liquor or moift Food long in their Mouths. 

To fay no more, it is obvious enough to every 
3uc, how great the Inconvenience would be, if a 

Man 
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Man were forced to breath thrc/ the Mouth only, 
and not thro" the Nofe.. \ 

Now .thofe who would take .the farther Trou- 
ble of confidering the Bones of the Head in the mi- 
nuted: Circumftances thereof, .and learn from An* « 
tomy the Ufes which the Diligence of Enquiren 
has hitherto difcovered ; might fee, that among 
all the Number of them, that there is no Part, no 
Cavity, no Orifice, tho’neverfo fmall, but whitoj 
has its neceflary Ufe; and that not only for thr 
Eafe and Well-being, but even many times for tin 
Support of our precious Lives. 

Sect. III. The Back Bone. 

But now as the Brain is encompafs’d with|l 
Bony Cafe, that it may not eafily be afte&ed by 
any external Inconvenience ; the like Defence feem* 
ed to be not lefs neceflary to the Medulla Spinal* • 
again# all outward Harms ; for that confiding |Q 
the foft Matter of the Brain, muff be carried dowjn 
w^rds in order to communicate the fpintous Juic# 
thereof, by the Nerves to many Parts. 

To this Purpofe a hollow Tube of Bone, like 
that of the Leg, feems to have been fufficient, bc?> 
caufe it might have contain’d and fecur’d the famf* 
againft external Violence ; but on the other hand, 
there occur ’d an Inconvenience which mufi be pro- i 
vented, namely, that the Body would remain af J 
•immoveable as if a Stake were run thro’ it, and bc^ 
entirely difabled from bending it fdf in any manner 
And again, if Joynts had been made in this Tubi* 
that includes the fpinal Marro w, fuch as are in the 
Elbow, Fingers, &c. the following Inconveniencies 
would have happen’d. 

Fir ft, That the Parts of this Tube making fmall I 
Angles with each other, or being entirely bent 
down towards one another, the Medulla Spinalis in til ] 
have followed fuch an Inflection, and the Courfe of 
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he nervous Juice would have been obftruded by 
hefc acute Angles ; which of' how great Confc- 
tqucnce it is, is well known to thofe, who by the 
like Obftrudions have not only fallen into Lame- 
iefs, but even Agues, Putrefadion and Rottenefs 
J)f the Bones, and have loft their Lives too thereby. 

1 Secondly, Tho’ none of thefe Inconveniencies 
•hould happen, yet the Body might by fuch fort 
bl Joynts be bended forwards, and in feme manner 
backwards too, but by no Means fide- ways, as is 
plain in the Elbow and Fingers. - . 

Indeed, if Articulations were to be made like 
:hofe of the Shoulder or Hip ; and that the Of Ro- 
r undum , or Knob of one Tube, fhould turn or be 
moved in the Cavity of the other, it is eafy to fee 
that the Infledion would happen on all Sides : 
But it is likewife true, that the fpinal Marrow 
could not fuffer more in any Difpofition foraf- 
•much as being obliged to run thro’ the Thicknefs 
of fuch a Bone, it could not avoid being ftrait- 
en’d and prefted by the Motion thereof, and fcon 
render’d unfit lor its Ufes. 

To prevent all thefe Inconveniencies, and to 
[render the Body flexible on all. Sides, and yet to 
(avoid fuch Conftridion of the Medulla Spinalis , by 
(making fome little Angles ; and chiefly to feciire 
the fame quite round, againft ail Occurrences, 
let the molt skilful Engineer, or the greatefi; Ma- 
thematician, confider with himfelf, whether he 
could better folve this' important Problem in Me- 
chanics, and attain all thefe Ends by a more per-, 
fed Scrudtare than that which the adorable Wif- 
dom of the great Creator dees here let before us, 
Thofe who defire a fhort Conception thereof, let 
them view Tab. IX. Eg. 1. where the Back-Bone 
is reprefented, confiding oft a Number of little 
Vertebra placed upon one another ; each of which 
has a great Hole in the Middle, in order to let 
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the fpinal Marrow pafs thro’ it, by which Mean 1 
all of them together compofe a hollow Tubt I 
from Top to Bottom ; which - being infledeed, ei j 
ther right forwards or on either Side, do, by rea I 
fon of the fmallnefs of the faid Vertebra , fcarce I 
make any Angles, or very little ones : In the fan*. I 
Manner as it were, as in the multangular Figure I 
AEB, F, C, G, D, ( 'Tab . IX. Fig. 2 .) in which ( 
we fee little and infallible Fledtions, where if th«I 
Sides were made a little fmaller ,• or, if inftead ot 
A E, two or more other Sides were taken, the 
Figure would be very near circular ; that is to 
fay, without any Angles at all, at lead, any that | 
are perceptible to us.. 

Now, fince it appears from hence, that it ■ 
we inferibe a Polygone in a Circle of fewer and < 
greater Sides, ; as A B, B C, C D, the Angle* 1 
ABC, BCD, C ’7c. are much lefs and more acute, 
than the Angles AEB, EBF, &c. which are 
made when the Circumference of the Polygone 
Figures confifts of more and fmaller Parts : WtN 
fee likewife, that to prevent fucli acute Angles, it 
was here neceflary,- that the Vertebra (hould be veM 
ry fmall, and therefore very numerous. 

Sect. IV. 'the Ufes of this Structure of the | 

Back-Bone. 

— * — . m. m t 

m fl I I I I . 

Now can anyone imagine that the Divifion 
of this Tube into fuch fmall Parts as thofe of each 
Vertebra (which was juft neceifary in this Place 
and no where elfe) could have been made only here, 
and in no other Parts of the Body, without the wife 
and premeditated Purpofes of a great Creator ? 

Moreover, becaufe this Back-Bone was not to 
be moved by Joynts, but infledted without Angles, 
we fee in the Figure above-mentioned, how this is 
moft regularly brought about, by laftening each 

Vet teb. £ 
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'ertebrx to the next above and beneath it by an in- 

I er veiling Cartilage ; from whence the three fol- 
owing and fo neceflary Uies do refult : 

1 . That by the Intervention of fuch a Cartilage, 
he Vertebra are hinder’d from rubbing and wearing 
put each other. 

2. Forafmuch as in the bending the Back-Bone 
on the right Side for Inftance) the Vertebra on the 
ame Side muft be brought nearer to each other, 
md upon the left and oppofite Side at the fame 
ime muft recede farther from each other : That 
his Cartilage has fuch a Faculty as to be able to 
erve for both Purpofes, and to permit that the 
1 Jack- Bone, by the mutual Approach of the Ver— 
ebra at the Times of bowing or bending on the 
ight Side, are preifed fomething clofer together, 
ind fo render’d as it were thinner ; and at the fame 
.ime on the left Side proportionably extended, and 
b became as it were thicker. tAv 

3. And that which is particularly required here, 
s, that this Cartilage fhould likewife have an Eld- 
er or expanfive Faculty, which, upon its being 
tompreil’ecl on the right Side, fhould caufe it to rife 
up again ; and when extended on the left Side, 
hould likewife contract, or draw it in again. 

Thus this Cartilage is not only proper to render 
the Infleftion of the Back-Bone eafy and conveni- 
ent ; but likewife to exert itfelf with a fenfible 
Force for the Reduction of the fame into its natu- 
ral State after Infle&ion : The greateft Mathemati- 
cians having enquired into this with theutmoftDi-' 
Wigence, have been obliged to acknowledge it for 
a wonderful piece of Work. Borelli , Par. 58. De 
mom Anlmalium calls it Artificium St ru Aura Spina 
Dorji, or the Artificial Structure of tb; Back-Bone , 
and begins his Enquiry by aferibing thefeand fuch 
like Matters, to the Wifdom of tie divine Archi- 
tell. 


I 
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I know very well that in the Difpnte wich A, 
theifts, Authorities are of little Force towards thei 
Convidion. Yet when we hear great Men, who 
have not this View diredly in writing their Books 
fpeaking after the fame Manner, it is very proba 
ble that this can be afcribed to nothing elfe but 
the irreliftible Convidions of their Confcienee 
wherefore it fhould feem that an unhappy Atheift 
if Reafon or Juftice may have any Afcendency o- 
ver him, might be fo far influenced thereby as to en- 
quire diligently and ferioufly into that which has 
made fuch an Impreffion upon great Minds ; and * 
then confider with himfelf whether it be not rather 
the want of Examination and of Judgment than , 
ftrong Arguments that has given him Occafion to 
differ fo much from the Sentiments of the moft 
learned Mathematicians. 

And this is the End we propofe to our felves in 
writing thefe Contemplations ; in Hopes that it may 
pleafe the great and wife Archited of ail Things, . 
to have Companion on them, and not to leave them 
under this terrible Curfe of obffinately rejedin^l 
the Examination of what the Confeffion of a dii 
vine Being will demonftrate to them, and of remain# 
ing under a judicial Blindnefs, when nothing is 
wanting on their own Part but to open their Eyes. 

Sect. V. The Whirl- Bones. V 

W e (hall pafs by the Wonders that might be 
obferved in the Eminences or Heads of the Verte * 
bra, into which the Mufcles are inferted for Mo- 
tion ; and in the Holes that are therein tor a Pall 
fage for the Blood- Veffels ; as likewife the Cavi- 
ties that are between every two Vertebra , and 
thro* which the Nerves that are derived from the 
M.duIIa Spinalis , pafs to their refpedive Parts ; 
the leaft of all which may furnifh us with fuffici- 
Matter of Aflonifliment at the wife Defigns of the 
Creator. Par- 
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Particularly the Structure 'of the two higheft 
Vertebra of the Neck is very wonderful, which, be- 
;aufe the cafe does here require ic, and to the end 
that the Motion of the Head may not be obftru- 
'tted, are each of ’em of a different Figure ; and 
;he fecond of ’em has an Eminence which ferves 
for a Pin, upon which the Head may turn by the 
means of the firft Vertebra. He that defires to be 
farther inftructted herein, may confult the Books of 
Anatomy which are in every one's Hand ; and, if he 
be in earnett in his Enquiry into the Glory and 
Greatnefs of his Creator, make the right ufe 
:hereof. 


Sect. VI. The Ribs, 

H 1 

N o t to dwell too long upon the ufe of the 
Ijlibs, which form the Space and Cavity of the 
Breafl, in order to leave room enough for the 
Heart and Lungs to move in, and at the fame 
ime to defend the latter from all External Vio- 
lence : Let any' one ask himfelf, whether it be 
awing to mere Chance , that thefe Ribs, in the pare 
where they are fatten’d to the Cartilaginous Breatt- 
Bone, are likewife compofed of a Cartilaginous 
Subftance, to the end, that when they move at 
Pvefpiration or drawing-in of the Breath, they may 
be more eafily inflected by the Mufcles ; and, after 
chat the Operation of the Mufcle ceafes, they may, 
by their own Elattick Force, return to their for- 
,mer State, and thereby contribute very much to- 
wards Breathing. 

Concerning their Power and Adtion, you may 
fee what the Learned Borelli has faid in his Second 
Part. 

\ 
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Sect. VII. The Hip-Bones. 

T o mention curforily the reft of the Bones, an" 
particularly the Hip-Bones, with whofe moft ne 
ceffary Service we fhould be fufficiently paid, i 
they were of no other ufe only, than to fecure anc 
ftrengthen the Wombs of Women, from whenc- 
all Mankind receive their Birth ; befides, that the; 
afford both to Men and Women an immoveable 
Fulcrum, or Support, to the Thighs, Legs and Fee 
in bearing the whole Body : It fhould Teem there 
fore that nothing remains, but to give Tome ac 
count of the Structure of the Arms and Legs, o 
which, as alfo of their Articulations and Joints 
fomething has been already faid in our Contempla * 
tion of the Mufcles, fince ic was impoflible to treac o 1 
thefe laft with any manner of Clearnefs, withou^ 
fome knowledge of the former, to which there- * 
fore, if any one thinks it neceffary, he may have 
recourfe. 


Sect. VIII. The Thigh-Bone . 

Let then a Philofopher that is enquiring aftet 
Truth, take into his Hands fuch a Thigh-Bone a: 
we have deferibed (Tab. IX. Fig. 3.) A E, and fuel' * 
as he may have met with many times in Churcff*. 
Yards and Charnel-Houfes, without taking an) 
notice thereof, and he may fee in this alone, the 
great Creator’s wonderful Diredlion to fo many ne- 
ceffary Ufes. For he will find, firft, that the fame 
is very hard and ftiff to enable it to bear the Body ; 
but at the fame time hollow, that it may not in- 
cumber the Motion thereof by it’s Weight ; and at 
the fame time to be provided with a Marrow, that 
is fo neceffary, and to keep it ready for the Ser- 
vice which ic is co perform, of which hereafter. 

Secondly y 


The Religious Philofopher . 225 

Secondly , That (in Tab. IX. Fig. 4.) the Knob or 
Head of the Bone A is round., and is fo accurately 
adapted to the Os Jfchii , or Hip-Bone J 3 , that it can 
:urn round therein, and be moved on all Tides. 

thirdly, To give Tome flight Description of this 
foint, fince the Figure will help us therein ; can 
we difeover no Wifdom in the following Particu- 
ars ? viz. Firfi , this Knob A is Surrounded with a 
and of a Smooth poliflied Cartilage, to the end 
hat it may perform it’s Motion without Refiftance 
md without Pain. Secondly, that to give the great- 
er Steadinefs to the Joint, this round Bone A, is fa- 
len’d in the Cavity as it were with a Rope or Ten- 
Ion, by a Strong band b , which however does not 
ibflrudl it’s Motion. And Lafily , that a broad Band, 
*f. Surrounding the whole Joint (but which in this 
"igure is represented as cut thorough) ties the 
vhole together, ftill preferving the Freedom of 
vlotion. 

Fourthly , To proceed in the Contemplation of 
he aforelaid Thigh-Bone {Tab. IX. Fig. 3.) it has 
wo Eminences or Heads, D D, at the place where 
t makes a Joint with the Leg or Shin-Bone below 
t the Knee ; which are both likewife enpompafled 
vith Cartilages, that they may flip the more con- 
veniently and Smoothly. Thefe two Heads, D D , 
>r b b, (in Tab. IX. Fig. f.) have between them a 
>retty deep Hollow or Groove e, and are both 
adapted to two Cavities cc, which are above in 
he Shin-Bone K ; and that again has an Eminence 
ying between the two.. Holes cc, 'which is like- 
vife adapted, and enters into the internal Angle e , 
between the Heads of the Thigh-Bone b b. Now, 
leed we fay any more to prove very evidently the 
Oefigns of the Divine Archite# r And he who in 
ny wife comprehends it, mult he not be convinced 
hat this Joint is of a different Stru&ure than that 
f the Thigh-Bone and that it ought to be So, 
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forafmuch as the Knee is only to be bent forwan 
and backwards, but by no means fidewife, as th 
Thigh Bone., anl that otherwife it would produc 
a verv irregular Gate ? 

Fifthly , To fay nothing of the Ligaments c« 
Bands, which (as in tire Joint of the Thigh wit 
the Hip bone) preferve ail this ftom disjointing 
Nor likewife of the Knee-pan, the ufe of whic 
is bed known to them who, having broken th 
fame by any Mifchance, are thereby deprived c 
the chiefeft Strength of this Joinr. 

Could any one fee that the little round Bodies, 
and C (Tab. IX. Fig. 3.) are of fo great ufe for th 
Irfertion of the T.endons of the Principal Mufcle: 
and {fill fuppofe that this Bone had acquired if 
Form without Defign : In which, not one Emi 
nence, not one internal Angie is to be found, which j 
if it had been of a different Structure, might no 
have occafion’d remarkable lnconveniencies tt 
Men ? 

If any Body would fee the manner of fuch 1 1 
Structure at his Eafe, he need only confider th# 
Claw and Leg of a ~Pullet 3 and that to which it i 
fatten’d at both Ends, where he will find fomethins 
verv analogous to what we have now defcribdd 
And let him, who reflects upon all thefe Thing 
with c-re and attention, judge whether it be no 
as reafonable to acknowledge the wifdom of th; 
Artificer in this cafe, as he would do in any othei 
Machine made of Brafs or other Metals? Which, 
tho’'it would not be near fo ferviceabte to living 
Creatures, yet would meet with lefs contradiction 
from this fort of Philofophers. 

That the latter is true, is well known to fuch as 
converfe with them ; but however, it can’t be de- 
lay’d that it is very ftrange and unaccountable, that 
they fhouid own a greater Wifdopi in a 'meaner, 
and left ArtfuL Machine, and yet deny it in a better. 

* Sect. 
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T o the above mentioned account of Bones, vve 
night have added the particular Properties of thofe 
vhereof the Teeth are compounded, and how they 
differ from other Bones, to the end the) may be 
he better adapred to their own Ufes. Now in 
>afe they had been produced by Chance, or by 
* 2aufes operating without Uhderftanding, why are 
hefe Bones exa&ly endow’d with the different 
dualities which they themfelves requir- d ' And 
vhy do they fo feldom appear in the Mouths of 
Young Children in the firft Months, when they 
A T ould be both inconvenie'nc to the Sucking Child 
ind Painful to the Mother? And why are they 
produced at the time when the Stomachs of t-hofe 
Young Creatures are capable of digeiling more 
1 olid Food ? 

Thofe who dcfire to be informed of other Cir- 
:umftances about the Teetn, may conful: what 
aas been faid above touching the Mouth , Chew- 
ing, &c. 

Sect. X. Tbs Bones in unborn Children. 


The Diligence of Anatomifts has difcover’d 
many Things in the Bones of Children before 
their Birth ; and plainly {hewn in feveral Cafes 
the difference there is between thofe of one new 
.Born, and of a Perfon in Years ; yet it is fliil un- 
known of what Matter they are compofed at the 
Beginning, and afterwards in their Changes, till 
they have acquired their Solidity and true Karure ; 
and particularly, what were the.real Caufes of the 
whole. 

So that no Body, who believes the Divine Ori- 
gin of the Holy Scriptures, will be furpriftd, that 
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the adorable Spirit of God, with which the Wr 1 
ters thereof were endowed, has been pleafed t f 
make ufe of this Inftance, to prove the Smallne I 
and Narrownefs of our Knowledge in thefe Ma< I 
ters, by the following Expreffions, Ecclef. xi. s'. Am 
thou knoweft not what is tb: way of the Spirit , nor hoim 
the Bones do grew in the Womb of her that is with Childm 
even fo thou knoweft not the Works of G O D who maM 
keth all. 

The Enquiries of the accurate Malphigi, wher I 
he treats of the wonderful Formation of the Bone | 
of a Chicken in the Egg, are worthy to be con I 
fulted upon this Occafion ; but without going fil 
far, the few Obfervations that we have yet beei I 
able to make in the Bodies of Men, do confirm ex.l 
perimentally, and plainly enough, thefe Words o •] 
Solomen ; when we fee the Great Harvey , who is fc 
juftiy efteemed throughout the World, on account 
of his famous Difcoveries, thus fpeaking in hi: 
Treatife de Ord. Part, in Generat. In the fir ft Month 
feme of the Bones are foft 3 others cartilaginous • the Arm- 
f° fijort } that when laid upon the Breaft the Fingers can- 
not touch each other ; nor can the Legs , tho' folded upor. 
the Belly , fcarce reach to the Navel : And this conies from\ 
hence , that the whole Fruit has hardly the length of tbt 
Nail of one's Finger , till i: comes to be as big as a Frog orm 
a Moufe. 

At firfl, there are formed little Fibres , or Threads , oj 
the confiftency of Slime , which are afterwards nervous s 
then cartilaginous , and finally of the bardnefs of a Bone . 
In the fecond Month (according to the feveral Expe- 
riments of the above-mention’d Author) the Embrio 
is very big in its Head } and very fiiort in its Legs \ and 
the whole Matter fo foft and inconfiften 1, , that it can hard- 
ly bear touching with the Hands ; and in order to be exa- \ 
mined , muft be laid in Water j »;r is there any Solidity in 
the Bones , 

Now * 
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Now will thb rnoft felf-conceited Philofopher 
dare to maintain that he ever rightly knew, how 
the Bones of an Embryo are fram’d in the Womb? v 
And if he is reafonable, muft he not be convinced 
that this Hypothefis is wifely chofen to fhew the 
fmalnefs of Human underftanding ? And to the 
1 end, that it might convince not only the Philofo- 
phers of that Age, but likewife all that came after 
[them., where their Knowledge is bounded and de- 
fe&ive, and that it (hould continue fo in fpite of 
all their greedy and reftlefs Scrutinies : Muft he not 
own that the State of Things, and the Limits of 
Human Sciences, even to the lateft Generations, 
were not lefs known to the great Infpirer of this 
Holy Word j and confequently that he who fpake 
it, muft be more than a Man ; yea, that he could be 
no other but God, to whom only all future Events 
are clear and manifeft ? 

Sect. XI. The Bones are produced from a fluid 

Matter. 

Before we proceed farther, let the Reader 
confider with himfelf, whether it can bethought, 
that an Over-ruling Power and Providence had no 
fhare in this Matter, when he fees hard Bones fo 
wonderfully adapted to many Ufes, arifing only 
from a Slimy Matter, which owed it’s beginning to 
nothing but Bread and Water ? 

For that the Bones, be they never fo hard, do in 
a great manner arife out of a Fluid, is abundantly 
proved by the Chymifts, who, having diftilled the 
fame quite dry, and without the addition of any 
Liquid Matter, do produce from thence a great 
Quantity of Oyl, and yet more of Watry Parts (in 
which their Volatile Salt is melted, and which 
therefore is called their Spirts ) as is well known to 
fuch as have made the Experiment. 

? 4 


Sect. 


228 


The Religious Rhilofopher. 

Sect. XII. Vfalm CIX. wr. 1 8. 

N o w wich how precife a Knowledge the Holij 
Ghoft has fpoken in other Places of Scripture, eve. 
of this internal Structure of the Bones, will apper 
as plain as the Sun at Noon, to fuch as from Ch 
rurgical Experiments have learnt, that there is nc, 
thing more pernicious t,o a naked Bone, than t 
put Oyl or any other Moifture upon it, which wij 
caufe a miferable Corruption therein : On whic 
account it is, that the moft skilful Surgeons, i 
treating about the Difeafes of the Bones, do mol 
carefully warn their Readers againft the fame. 

For an- Inftance hereof, one need only read th ] 
Words of Hildanus j Ab omnibus autem humidis & ok 
aginofis in denudatis oftibus in quacunque corporis parti 
plane ut abjlineat Chirurgus neceft'e eft. P. 816. "That is t‘ 
fay i a Surgeon muft carefully abftain from the ufe of a, 
Moift and Oyly Matters in the managing of naked Bones \ 
in whatever part of the Body they lie. As alfo Mr. Van 
fays, upon the fame occafion, p. $6o. Moreover th 
Bones may be like wife Corrupted by the improper Applica- 
tion of any Oyls 3 or other Liquid Medicines. 

I have only produced the Evidence of thefe twc 
Gentlemen here, becaufe they may be juftly rankec 
among the moft Famous and Skilful Men in this 
Art. 

For to return to the Matter again 5 Can any one^ 
that reads that Text, in Vf. cix. ver. 1 8 . As he c loath- 
ed himfelf with Cur[ing 3 like as with his Garment ; fo 
let it come into his Bowels as Water , and like Oyl into his 
Bones ; and who has ever feen this Caries Ojftum 3 or 
Corruption of the Bones,' in any other conliderable 
degree in a living Perfon, and has been informed 
that the fame may be produced, or at leaft aug- 
mented, by any Liquid or Oleaginous Matters,-! 
muft needs confefs, that the Wrath and Curfe of'i 
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God cannot be defcribed by more, lively Compa- 
rifons, fince Water and Oyl, that are mentioned in 
this Text, are both of ? em the moft pernicious 
Things imaginable to the Bones. 

P 

Sect. XIII. Bones without Nerves . 

According to the very Learned Anatorrtift, Mr. 
l' r erheyen 3 the Bones having no Feelings are confe- 
quently without Nerves, which are accounted by 

r ail as the Inftruments of Senfation ; but whether 
that be produced by their Marrow , Juice, or Mem- 
branes , we (hall not' here contend : The fame is not 
obfcurely maintained by a famous English Anato- 
rnift, Dr. Clopton Havers, who, tho’. he differs a lit- 
: tie from the former, touching the feeling of the 
Bones ; yet, in his Ofieclogia Nova , or New Defcrip- 
tion of Bones, p. 29. he affirms, that having en- 
quired as nicely as potTible into this Matter, he 
could difcover no Nerves in the Bones, but endea- 
' vours to fhew how, this want of the Nerves may be 
. fupplied ; fo again, fpeaking of the Nerves of the 
Teeth, p. 102. he fays, that there be ether Bones to 
which it Jhould feem that no Nerves do belong. 

Sect. XIV. Marrow. 

/ 

Before we conclude thefe Remarks concern- 
1 ing the Bones, we muft fay a word or two about 
the Marrow: Now can any ofte fuppofe that the 
Bones were made hollow without Defign, fince-" 
they ferve for the Receptacles of a Fat or Oleagi- 
nous Matter, which tenders the Limbs fmooth, and 
fupple in their Motions, and prevents the Carti- 
lages in the Joints, when Aiding upon each ether, 
from being worn out or burnt by a continual 
Attrition, which wou’d happen if they fhou’d re- 
main dry, as appears by the Axel trees of Wag- 
I . ' gons 
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gons and Mills, which are greafed for that verj'J 
purpofe ? 

Not to mention here, that by the faid Marrow 
the Bones themfelves (which being otherwife toe 
dry, would become brittle) and the Ligaments op 
little Bands thereof are kept in their proper Con-i 
dition by fuch a Moifture ; as we fee the Muficiana 
oyl the Strings of their Inftruments, to the end’ 
that they may not break by too much Drynefs. 

How plainly then does the Wifdom of the Great' 
Creator ftiine forth in this very Matter, by contri- ] 
ving, in fo hard a Subftance as Bones are, Dutfts'l 
and Paflages thro’ which the Marrow may ooze 
out or filtrate from the little Tubes of the Bones >< 
into the Joints ? 

Sect. XV. Water and Oyl together Jerve to render the 

Parts fimooth. 

They that deal with Air-Pumps (the Conftru- 
tftion of which, to render the matter more intelli- 
gible to unexperienced Perfons, muft be fuppofed 
to be like a great Syringe) know, that the Sucker 1 
thereof muft be firft fteep’d in Water, to make it 
fwell out to the neceflary Thicknefs and Softnefs ; 
after which it is oyled a little, that it may move 
backwards and forwards more ftnoothly and readi- 
ly \ from hence it is plain, that when the Sucker, 
tumified with Water, is thruft with fome Force in- 
to the Tube of the Air-Pump, which is narrower 
than the extended Sucker, the Water is preffed out 
and mingles itfelf with the Oyl that was fmeared 
over the Sucker. 

Now could any Body, who has never made 4 
trial thereof (to add fomething here which is very 
remarkable) imagine, that Water and Oyl thus mix* 
ed together, are much more proper than Oyl alone, 
to caufe two Bodies, rubbing againft each other, 

to 
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to move more fmoothly and nimbly upon one ano- 
cher ? And yet, that this is true, the aforefaid Expe- 
riment has taught us \ wherefore, it is likewife very 
ufeful, that the Sucker, already fmeared with Oyl, 

, fhould be even once again dipt in Water, before it 
be rhruft into the Tube of the Air-Pump. 

The firft Obferver hereof, was the great Mr. 
Robert Boyle , who, upon the account of his Enqui- 
ries into the Creatures, can never be fufficiendy 
praifed ^ that Gentleman, in the Introduction to 
his Fhyfico' Mechanical Experiments, p. 7. of the Cologn 
Edit. 1 'peaks thus of this mixture of Water and Oyl, 
to render the Motion of his Air-Pump more eafie : 
Upon which occajion we mtift not here omit (Jbecaufe it ap- 

( pears fo wonderful ) that neither Oyl nor Water ufed fingly , 
could bring to pafs that the Sucker fhould be moved eafily 
and readily 1 but that a mixture of them both (fever al 
times repeated to our great furprife ) did produce the defred 
ejfeff. 

Thus we fee that a Gentleman, who, if he can’t 
1 be called the greateft Philofopher in the World, yet 
1 may juftly be placed in the firft C-lafs of Great Men, 
acknowledges himfelf, that he could never have 
! difeovered this by Argumentation, but learnt it (to 
’ bis great furprife , which ought to be well obferved 
here) by Experience only. 

Sect. XVI. Oyl and Water thus mingled , inf mate 
themfelves into the Joints. 

N o w let the Atheift, that has never fo high an 
Opinion of his own Underftanding, or the ftrong- 
eft Mind (as they love to call themfelves) ferioufly 
confider by himfelf, laying afide all Obftinacy and 
Paflion, whether he can aferibe all this, with the 
leaft appearance of Reafon, to meer Chance , or igno- 
rant Caufes ; when he fees with his own Eyes, that, 
in order to render the Joints more fupple and move- 

able. 
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able, and to produce fuch a mixture of Oyl anc 
Water as would be fit for that purpofe, there art 
found, in and near the faid Joints, perpetual Spring:’ 
and Fountains ; out of fome of which there flow:! 
a kind of Oyl of the Marrow, (of which mention 
has been made above) and from others a tough' 
flimy Humour (which Dr. Havers, the Difcoverei| 
thereof, calls the Mucilago ) into' the Joints, between, 
the two Cartilages that rub upon each other. And 
the faid Author (hews by Experience, that it is not 
without juft Caufe that he names them Watry Hu- 
mours, becaufe he proves, that after the Evapora-' 
cion of the Water, there does hardly remain the 
thirtieth Part of that Matter. 

Once again, 1 fay, let fuch an unhappy Infidel 
betake himfelf to fomeRetirement, where he need 
not be affe&ed with the Shame of Recanting thofe 
Erroneous Opinions, which he has fo long and fo 
boldly maintained, and confider, whether he can be- 
lieve, fince this Mucilaginous and Watry Humour 
is of fo great Service, that all this apparatus of fo 
many Glands as are found in the Joints, and which, 
being compreffed by the Motion of the Bones, do, 
like fqueez’d Spunges, yield this Moifture ; 1 fay, 
whether fuch a Difpofition can be made without 
any determinate End. And, on the contrary, whe- 
ther he does not plainly difeover therein, the Wif- 
dom and Defigns of the Creator. 

As firft, that thefe Glands (fome of which be- 
ing taken out of the Joint of the Elbow, are of 
the Form reprefented in Tab. IX> Fig. 6. and others 
lying by the Knee-pan C, taken out of the Knee 
at a a a. Fig.'], with the Membrane b b b b) placed 
in fuch a manner, as not to receive any Prejudice 
by the prefling of the Bones; for which purpofe, 
the Great Creator has prepared for them a Cavity, 
which encompaffes and fecures them agtinft any 
rubbing or breaking in great Motions and other 

Cafes. 
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| Cafes. Secondly, However in fuch a manner, that 
when there are great Inflexions and much Work 
to be done by the Joints, they may. be fofdy com- 
preffed to make them render their Liquor more 
1 freely., of which a greater Quantity is then want- 
ed j and when the Joints are at reft, thefe Glands 
) may preferve more of it in them, and not fhed it 
\ in vain. Thofe who defire a more exaX Account 
) hereof, founded upon feveral Experimental Difco- 
veries, may have recourfe to the above-mentionM 
Treatife, from fug. 227. to p. 232. 

Sec t. XVII. ConviBions from the foregoing Obfer~ 

. vations. 

■ 

N o w how many ConviXions of the Wifdom 
and Goodnefs of God, may be deduced from this 
Defcription of the Marrow, and StruXure of the 
Glands, may be learned from the aforefaid Author, 
pag. 238. whofe Words are as follows 3 And here ws 
cannot forbear to obferve the vifible and palpable Tokens 
and Footjlcps of .an Infinite Rea fen, which , as they are 
deeply engraven upon the Univerje in general , are yet 
fo in a much more particular manner in this wife Difpo- 
fition of Motion in Animals. Nor can we ever fujfici ~ 
ently admire the Wijdom and Providence of our Great 
Creat'or, oiiho has communicated to all the Parts of thefe 
Beings , not only fuch a Composition, by which all the ne- 
ceffary Motions and Operations , requifite in them, are con- 
veniently produced 3 but has moreover endowed them with 
fuch Advantages and Privileges , whereby they can both 
maintain themfelves , and dif charge their proper FunBions 
in the rnofi eafie manner • 

) 
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CONTEMPLATION XII. 


Of the Sight. 


Sect. I. Tranfition to the Sight. 

W E proceed now to the External Senfcs, and 
among them to obferve in the firft Place 
the Inftruments of Sight ; where it muft needs ap- 
pear incredible to every one, that fuch a Number 
of Particulars and Circumftances, as are requifite in 
To great a Matter as that of the Sight, fhould have 
concurred and - met each other in fo (mail a Com- j 
pafs as the Space that contains the Eye, by mere 
Chance, or necdlary Caufes, without the lead 
View or Intention of the Creator. 

To give therefore a Brief Account of the Exter- 
nal Difpofnion of the Eye : Can it be thought to 
happen without Dcfign ? 

Sect. II. The External Structure of the Eye. 

t. That becaufe the Eye is fo tender as to be ( 
hurt by the lead Accident whatever, the Eye-lid 
may, like a Curtain, be drawn over it with uncon- 
ceivable Swiftnefs upon the approach of any Dan- 
ger, for the Security thereof ; and at the time of 
Sleep, to hinder the A&ion of Light upon it 
to the breaking of that Reft which is fo necefiary 
to it. And again, that with the fame Swiftnefs for 
the Admiffion of Light, the Eye lid can be lifted 
up and folded together, for which End it is pro- 
vided with particular Mufclcs. 2 . To 
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2. To the end, that the Eye-lids may not hang 
loofc and flabby upon the Eyes, and that their Mo- 
tion may be the fwifter, they are provided with a 
Cartilaginous Bow, which is accurately and nicely 
adapted to the Convexity of the Eye. 

3. That the Eye is cncompaflfed on all Tides by 
Bones, to defend it from all outward Harms: For- 
afniuch as by the lead preffure the Figure of it 
would be changed, and (not to mention the Pain 
or Smart) the Sight would be greatly difordcr’d. 
If any body doubts of this, let a Man {hut one 
of his Eyes, and prefs the other gently with his 
Finger, and he will prefently be convinced of this 
Truth by the different Appearance of vifiblc Ob- 
jects. 

\ 4. The Stru&ure of the Eye-brows, which arc 

| provided with Hair, to prevent the defeending 
I Sweat of the Forehead from running into the Eyes. 

y. To the end that the external Membrane of 
• the Eyes may not be dryed up, and wrinkled by 
the Air, and To not only the Motions of the Eye- 
' lids, but likewife the Sight itfelf obftru&ed, that 
\ there are Glands placed in one Corner of the 
Eye, and over it, which by feveral little Tubes, 
flied a continual Moifture upon the Eye, to make 
it fmooth, and to fccurc the Membranes from too 
1 great a Dryncfs. 

6. And to the end that the Countenance fliould 
not always appear Weeping and cover’d with 
Tears, that there are Paffages contrived, by which 
this Humour at the ufual Times can be difeharged 
into the Noftrils. And the Tame Humour in extra- 
ordinary Occafions, being changed into a flood 
of Tears, we are then much more fcnftble of the 
Courfe of them into the Noftrils. 

7. To the end that we may not be obliged con- 
tinually to turn the Head to different Obje< 5 ts, there 
are different Mufclcs faften’d to the Eye, that in 
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an inftant of Time do fuffice to turn it on al. 
Sides.- 

8. That no part of this Mufcular Structure fiiouli ( 
be in vain, the Eye is made in a manner Globu 
lar, to turn indifferently in a Cavity adapted tr 
it ; the back Part of which is lined with Fat, tc 
render the Motion fmoother and quicker. 

Sect.- III. Convictions from -what has been f 'aid . 

H o w (mail foever thefe little CircumftanceJ 
may appear to fome People, and as little beholderji 
as an unhappy Philofopher may think himfelf tci 
his Matter, while he afcribes all to meer Chance 
or Ignorant Caufes ; yet if he fhould happen to be 
depriv’d of the ufe of any one of them, he would 
foon'be fenfible of the Inconveniences thereof: 
And tho’ perhaps he might ttill continue fo obdu- 
rate, as not to own the Goodnefs of God in bellow- 
ing them ; yet if he were not quite diverted ol* 
Reafon, he would be convinced, that he fhould \ 
owe a great' many Thanks to any Body that reftc- 
red it to him, as foon as he felt the want thereof. 

With much Compaflion as well as Aftonifhment 
at the Goodnefs of our Loving - Creator, have II 
confider’d the fad State of a certain Gentleman,, 
who, as to the rett, was in pretty good Health, 
but only wanted the ufe of thofe two little Mufclesi 
that ferve to lift up the Eye-lid, and fo had almoftl 
lott the ufe of his Sight, being forced, as long as 
this Defettt latted, to fhove up his Eye-lids, every 
moment, with his own Hands. 

If it be owing to Chance that fuch fmall Mu- 
fcles as thefe are fixed in thofe Parts : How comes 
it, fince fo many Things mutt concur to their Mo- 
tion, that we don’t meet with fuch Defeats in Mil- 
lions of other Men ? Since Chance does as eafily 
produce the one effettt as the other 3 and fince there 

be 
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be Millions of Ways in which the Particles tha c 
c npofe the texture of fiich Mufcles might con- 
cur;' among which however, there would no - be 
oije that could difpofe and adapt them to fuch 
ufes. 

Would an Atheifl venture to affirm that the ilm- 
pl PuliLs made ufe of tu raife Safh-windows, had 
acquired their Aptitude for that purpofe by meer 
! Chance ? 

Sect. IV. The Properties of Light. 

I f all this be not fufficient to convince the nioft 
obdurate Atheift, let him go on to contemplate 
with us that which follows, and we do not quefti- 
on, but he will be forced to own, that the moix fe- 
cret Laws of Opticks and Mathematicks muft have 
been known to him that formed the Eye, before Pie 
could have produced fuch a wonderful Machine. 

Now it will be necelTary to fhew Tome of the 
Properties of Light, to fuch as are unexperienced 
in tne aforefaid Sciences ; to the End, that they 
may have a tolerably clear Conception thereof : It 
is tnerefore well known : 

1. Tint the l ight, either of the Sun or of a Can- 
dle K , (Tab. X. Fig. 1.) to give an Example there- 
of ) falling upon the extream Part or Point of a 
Needle, renders the fame vifible to an Eye at CCC, 

; &c. and li } wherever it be. So that it appears from 
thence, mat the Light diffufes its Beams, PC, PC, 
\&c. Spherically, or like a round Ball towards all 
Tides ; and therefore, that in the whole upper Su- 
perficies of the Paid Ball, as C, C, C, R, &c. no 
| Point can be taken, to which fome Ray, as P C, is 
not extended, fuppofing the Eye at any of the 
Points, C, C,.C, &c. or where-ever elfe it is placed 
in that Sphere. 
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And that this is each time performed in a ftrai 1 
Line, may be obferved from hence, that a darv 
Body S, placed between the Eye at P, and th | 
Point P, in the Right Line P R, hinders the Eyi 
from feeing the faid Point P. 

2. This continual Scattering or Separation of th j 
Rays, PC, PC, &c. from each other, is called Di 
verging : And thus we fee, that all the Rays of Ligh 
P C, P C, &c. with refpedt to one another, whei 
they proceed from the faid Point P, are what th ' 
Learned call Divergent ; as on the contrary, thof 
Rays, for inftance, that flow from feveral Point! 
CC/&c. and by the help of Burning- Glaflfes, o 
other Optical Methods, are compelled to run ino 
a Point P, are called Convergent. 

3. It follows from this Divergency (Tab. "X 
Fig. 3.) that if from all the Points, as A , JV, L, M 
jB, of the Line A B , (or rather from fo many a 
there may be in the whole Line A B ) the Rays faP 
upon another Line 5 T • the Rays flowing fron 
all the Points of A B, to each and Angular Point 0 , 
the Line ST, cannot be extended without, an- ap 
parently great Confufion. 

4. Wherefore, in cafe the Rays Diverging afte 
this manner, fhould fall diredtly upon that Part 0 
the Eye where the Sight is to be formed, the Ray 
proceeding from each Point of the vifible Objed 
A B, would fufficiently fill the whole Superficies 0 
the Place, and fall into great Confufion among om 
another, as may be feen at 5 , O. 

y. Now ’tis a known Law of Opticks, that ir 
order to fee an Objedt diftindtly, all the Ray; 
coming from a Point thereof (as from B for in- 
ftance) muft be colledted at the Bottom of the Eye 
in a Point b (and fo fuch as come from A, and 
other Points of the faid Object, in fo many other 
Points again, as a 3 &c.) thus forming upon the 
Bottom of the Eye at a b } the Picture or Image 
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of the Object A B ; but inverted, or upfide down. 

6 . Mow fince this cannot happen unlefs the 
Rays, which, according to the Natural Courfe of 
Light, proceed from the Point B divergently, or 
wider from each other, are again made Convergent 
at the Point b , it has pleafed the Great Creator to 
. determine the Motion of Light, with refped to 
| the Medium , or Matter thr 6 ’ which it paffes, by 
, other Laws, by which He brings this great End to 
pafs. 

Sect. V. Concerning Refraction or Breaking of 

the Rays. 

These Laws are thofe which in Opticks are 
known by the Name of Refraction (that is the break- 
ing, or rather the bending of the Rays of Light) 
and the Appearances thereof are as follows ; 

1. When Rays pafs from one Medium or Tran- 
fparent Matter, fuch as the Air, for inftance, into 
another, as Water, Glafs, Chiyftal and the. like, 
whether it be denfer or rarer. 

2. When they fall upon the latter with any Obli- 
quity ; for if they fall at Right Angles, or Perpen- 
dicularly, We find they pafs diredly through, and 
are not broken, or bent at all. 

Sect. VI. An Experiment of Rays paftng from Air 

into Water . 

I f you defire to fee this experimentally, fet a 
Candle in a dark Room {Tab. X. Fig. 2.) upon a 
Table, and an empty white Bafon NKLM ,' at a 
little Diftance from it, in fuch a manner that the 
Shadow of the Brim M L , of this Bafon, may 
extend itfelf from M to D ; when it will appear, 
that the Ray AMD, which feparates the Sha- 
dow at D from the Light, is the laft Ray that 

Q z falls 
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falls on the enlighten'd inward Part of the Bafon 
place N B D. I 

Then lay a (hining piece of Money E (for in 
fiance a Shilling) juft within the Shade, fo that cUjt 
Edge of it may approach very near to D ; you 
nrnft take care next to fix that piece of Money ir 
fuch a manner, that it may not remove from it; 
Place ; and laftly, fill the Bafon up to B C witl. 
Water j then you will find thac the Shadow will 
not extend itfelf farther than to, F, and the Shil- 
ling * will lye out of it in a perfedi Light : Se 
that now HF is the laft Ray that feparates the 
Light from the Shadow. 

Now it is plain, that from A to F there can 
come no diredf Ray A F } becaufe it is ftopt by the 
Bafon at P. 

And yet you fee the Light proceeding from 
A to F. 

From whence* it follows, that as the Ray moved 
diiectly in the Air from A to H, inftead of pro- 
ceeding (trait forwards to D, it is broken and bent, 
and makes an Angle AHF , at the Superficies of 
the Water R, and fo runs from H to F. 

And thus you have an Example, how a Ray A H } 
palling thro’ a thinner Medium, fuch as Air, into 
a thicker, as Water, is Refraffed or Broken ; and in 
fuch a manner as to bend towards the Perpendicu- 
lar Line GH^, which makes a Right Angle up- 
on the Superficies B C, where the different Me- 
diums of Air and Water are feparaced from each 
other. 

Sect. VII. An Experiment of tie Ref ration of Rap 
faffing from Water into Air. Ml 

No w to (hew the Appearances of a Ray paffing j 
from a denier or thicker Medium, to a rarer or 
thinner, as from Wattr to Air ; 

Lay. 
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Lay the Lid Shilling E , in an empty VelTel NK 
L M , (Tab. X. Fig. 4.) To that one who (lands at A S 9 
may be juft hinder’d by the Brim of the Veffel T M y 
from feeing the Money at E : Forafmuch as from 
E to the Eye A , no dired Ray A E can proceed, 
by reafon of the Interpofition of the faid Brim 
ML. 

Then fixing the piece of Money E, to the Bot- 
tom of the Veffel in fuch a manner, that it may 
not be removed by pouring in the Water, let there 
be Water poured into the Veffel as high as BC: 
Whereupon he that flood at A 5, and could not 
Tee the Shilling before, will perceive it very clear- 
ly, as if it was at F. 

Now it is plain from all this, that the Money 
> really lay at E, and that it could not be feen by 
any dired Ray E A. 

And yet ic was clearly feen at F. 

From whence it follows, that it mud have been 
feen by the Refraction, or bending of the Ray 
E H t which, inftead of running diredly to 7, 
makes the Angle EH A 3 and fo reaches the Eye A . 

Which (becaufe we are worjt to imagine that we 
fee nothing but what lies in a right Line, extended 
from our Eye to the Objedl) fees this piece of Mo- 
ney as if it lay at F. 

And to prove that it only happens thus by the 
aforefaid Refradion, let another Perfon be placed 
at I O, whofe Eye 7, is not able to fee the Money 
is, while it lies in the empty Veffel, the Rim of 
which-, N K } intercepts the direct Ray IE \ and 
yet when the Water is poured into it, lie wiil fee 
the fame lying at P, by the help of the Ray E R /, 
1 refraded at R : So that the faid Money will appear 
to the Eye A, removed from E to F, but to the Eye 
7, removed from E to V ; and thus two Contradi- 
' dory Motions will be. produced : And in like man- 
ner, if there were a whole ring of Spectators a- 

Q 3 bout 
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bout the Velfel, each one would fee the Object in 
a different Place. 

From hence it appears, that a Ray, E H , is re- 
fracted in palling from a denfer Body, as from Wa- 
ter, into a rarer, as Air; and that it does not run 
direCtly from H to T, but to A , and fo is fomewhat 
inflected from the Perpendicular Line G HJg. 

Sect. VIII. An Experiment (hewing that Rajs falling | 
at Right Angles are not Ref raffed. 

I t is likewife plain, that a Ray falling perpen- 
dicularly from one Tranfparent Medium to anc-: 
ther, fuffers no Refraction, (as the afore-mention’d « 
Ray did, which came upon it obliquely) if you; 
look upon the aforefaid piece of Money E, lying 
in an empty VeflTel, thro’ a Narrow and Perpendi- 
cular Tube DV, whilft it lies direCtly ifnder it,*| 
after which, fill the faid Velfel, with Water up to 
BC, taking care that the Money remain in the- 
fame Place, and the Tube in the faid Pofition,. 
thro’ which the Money will be feen juft as it was 
before. Whereas, if you look at it thro’ the Tube 
lying obliquely in the Pofition H T, the Money 
will not be feen at E, as in the empty Velfel ; for- 
much as, in order to fee it again after the Water is 
poured into the Velfel, the Tube mull: be brought 
down from H T to HA, by reafon of the Refra- 
ction of the Rays ; This is what every one may 
try, as well as we. 

Sect. IX. Divergent Rays made Convergent , and 
form an inverted Image. 

f 

From thefe two Laws there does now follow a 
General Rule, which, as appears by innumerable 
^Experiments, is always obfervable in the Motion 
of the Light, viz,, that (T^L-XI. Fig. 1.) the Rays 

& V * ■ / * ' ' \ - b h, 
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H, B H, Diverging from a Point B 3 may, by Re- 
ason, be infle&ed towards each other, and be- 
)me again Convergent in a Point b. 

I. When they pafs from a rarer Body into a den- 
;r, which is Convex and Spherical 3 and, 2. Wheti 
ley fall upon an Obje& of the like Figure, from 
I thicker to a thinner Medium. 

For inftance, let KF be a Glafs polifh’d on both 
3es, and each fide of K MF and KNF be Con- 
2X and Spherical 1 Now when the Ray B H comes 
pon it from the Air, it will not proceed to R, but 
; infle&ed towards the Perpendicular G H, and 
ike its way according to HP 3 but in palling from 
ie faid Glafs P, into the Air, it will not proceed 
> 5, according to H P, but receding from the Per- 
endicular Line P purfue its way to b. 

And this happening to all the Rays, which fall 
om B upon the Glals between H H, they will all 
3 united again about the fame place at b , only the 
liddle Ray, B MN b 3 becaufe it falls every time 
erpendicularly upon the Glafs, runs directly for- 
r ard, and without being refra&ed. 

So that in cafe we fuppofe (Tab. X. Fig. 3.) that 
: S T, a Glafs is fo placed, as that the Rays paffing 
om A to a 3 from B to b 3 and from the other Points 
J 3 L 3 M 3 to n 3 l 3 m 3 be united together, they will 
lake at b a an inverted Image A B. 

Sect. X. An Experiment Jhewing the Jame. 

Let thofe who have a mind to fee a very eafie 
Experiment hereof, place one (ingle Candle in a 
Chamber at Night, and retiring fome Diftance 
rom it, let them caufe its Light to pafs thro* a 
ipeetacle Glafs upon a white Paper : Whereupon, 
taving likewife adjufted the Diftance between the 
liafs and the Paper, they will fee the exa& Pi- 
'ture of a Candle inverted upon the faid Paper. 

Q 4 That 


*44- The Religious Philofopber. 

That is, at the place b a y where all the Ray*, 
coming from each of the Points of the Candle, ai 
A B, are collected in fo many other Points by the 
two Refractions, which (as in Tab. XL Fig. i.) they 
fuffer thro 1 the Spectacle or Burning-dabs, convex 
on both tides, and fo form the above-mention’d 
Image. 

Sect. XL A Second Experiment in a dark Chamber. 

There is another way of proving the fame by 
the famous Experiment of a dark Chamber , which is 
made thus: You mult make the Chamber as dark 
as you can, leaving a round Hole in a Window, 
fomething fmaller than the Circumference of a 
Spectacle Glafs ^ then place fuch a Glafs exactly 
before the Hole, taking care that the Light has no 
other Falfage into the Room. 

Now if you hang a white Cloth or Paper at a 
proper diftance before the faid Glafs, fo that the 
Rays that proceed from every Point of the Objects 
may each of them be collected in its correfponuent 
Point, you will perceive that the images of every 
Thing that is without the Chamber will be painted 
in the moll perfect manner, upon the faid Cloth or 
Paper, according to all its Lineaments and Co- 
lours, efpecialiy if the Sun happen to (bine upon 
the External Objects, and the Glafs be in the 
Shade ; as it may when, for infcance, the Sun is 
in the South, and the Window, in which the Glafs 
is, Rands towards the North, fo that none ot the 
Sun’s Rays come directly upon it. 

Sect. XII. ConvlB ions from tbs foregoing Obfer- 

vations. 


Nov; fir.ee it is the Property of Rays that pro- 
ceed from a Point, to be diverged and (bartered 

Corn 
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from each other, and that they mult be made to 
con *erge or united in a Point again, in order 
to form t >e Pidt'j e of an Object, and thereby to 
make us fee it diftindtly ; Can it be conceived that 
all th:fe Laws concerning Light, all this Difpo- 
lition made in the Eye (how fmall foever it may 
appear to an Ignorant Perfon) and all the other 
neceffary Circumrtar.ces obferved therein; I fay, 
can it be thought chat all thefe Things have con- 
curred in fo little a fpace, as that wherein the Eye 
is placed, without any Defign or Wifdom of the 
Creator ? 

Sect. XIII. The Eye is a Dark Chamber. 

N o w to reprefent this Matter to every one’s en- 
tire Satisfaction, and to convince him, that the 
Images of vifible Objects are really painted upon 
the Bottom of the Eye by the Lighr, after the fame 
manner as in the above-mention’d dark Chamber 
by a Convex Glafs ; He need only take (thus I 
find the Experiment to have been made in the 
Year 1696.) the Eye of a newly killed Ox, while it 
is warm, (fee Tab. XI. Fig . 2. CG EH) after having 
diverted it of its Eiefh and Fat, and left nothing 
remaining but the Membranes and Optick Nerve ; 
then about b or a> behind in the Eye, let there be 
a fmalf hole made with the point of a (harp Knife, 
in the Membrane in which it is involved ; and 
moreover a little round piece, of about a Finger’s 
breadth, cut out with fine-pointed Scirt’ors, leaving 
it faften’d only at X , fo that the Eye may be held 
by the Part here reprefemed at X f, and fo the Ori- 
fice CCN directed which way one pleafes. 

Then placing the Flame of one Candle only, 
lighted for that purpefe in a dark Room, before 
the Eye at A B, you fliall fee the exact Picture of 
the fame, inverted very plainly at a b } and repre- 
ilnt.'d burning up fide down. Bur 
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But that this Experiment may be made as it 
ought to be, care fhould be taken not to hurt a 
very fine and tender Membrane,, including the Vi- 
treous Humour behind at a b : For whereas you 
ocherwife fee the faid Humour itfelf tranfparent 
and naked, fome Light may perhaps appear, but 
the Image will not be fo well reprelented. 

However, upon fuch an Occafion, which eafily 
happens, one may cover the naked Vitreous Hu-J 
mour behind at a b 3 with a very fine white Paper; 
by which means you will fee the exadt Form and 
Motion of the Flame, and alfo the Top of the J 
Candle itfelf, accurately drawn upon it. 

It is more convenient to try the Experiment af- 
ter this manner, than to place the Eye before the 
Hole of a dark Chamber, in order to admit there- 1 
by the Images of the External Objedb : It is like- 
wife performed this way with much lefs trouble. 

For one may eafily fee this w T ay, 1. That the 
Eye being brought nearer to the Candle, the Pi- 
cture is drawn fenfibly larger • and if removed far- 
ther from it, it becomes fmaller again. 2. That 
upon moving the Candle towards the Right, or 
Left Hand, the Picture goes in a diredt contrary 
Motion. 

From whence it feems probable, that our great 
Creator makes ufe of thefe Means, to the end, that 
by increafing, or lelfening the Images formed in jj 
the Eye, we may judge of the Diftance of Objects 
by their apparent Greatnefs, or of their Greatnefs 
by their apparent Diftance ; as He likewife makes 
known to us the Motion of Things that are re- 
mote from us, by the Motion of their Images. 

For that thefe Images are not formed in the Eye, 
without making fome Impreftion upon the Mem- 
branes thereof, feems deducible from what a Man 
feels, who has been any time in the Dark, when 
he fuddenly returns into a great Light, and opens 
his Eyes to look about him. b£ci. 
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Sect. XI V. No Images by Divergent Rays. 

Having thus far fhewn that our Eye is a real 
dark Chamber, this Truth does likewife occur to 
us, namely, that fuch Images of an Objeft A B, 
cannot be formed upon the Bottom of the Eye at 
ab , by Rays, which, for inftance, flow from the 
Point B } fo long as they are Divergent , as at B C, 
B C • but that it is abfolutely neceffary for that pur- 
pofe, that they fhould be bent again towards each 
other by Refra&ion, in order to be colle&ed into a 
Point b } and there to form the Image. 

Sect. XV. The Transparency of the Tunica Cornea. 

Now to reprefent only fome few of thofe Cir- 
cumftances, which may ferve for Convi&ion, with- 
out embarraffing a Reader not well skilled in Ana- 
tomy with a Number of differing Names given by 
the Learned to the Membranes of the Eye, of which 
fome Anatomifts reckon only three, others 4, 5, 6, 
7, yea, 8 and 9, as you may fee in Verheyen ; Let us 
fuppofe the little Globular Body, G C H E {Tab. XI. 
Fig. 2,) to be the Eye. 

Now no Body will conteft with us, 

Firfiy That in cafe all the Membranes ‘which en- 
compafs the Eye were opaque, as well as thofe that 
are in the other Parts of the Body, by reafon of 
their want of Tranfparency j the Light would be 
able to get little or no accefs to the Eye. 

I Can it be then fuppofed to be without Defign, 
that notwithftanding that the whole Eye is encom- 
paffed round about with an untranfparent Mem- 
brane G EH (which fhews itfelf likewife external- 
ly, as the White of the Eye) yet, at that place 
where the Light falls upon it, at N C C, there fhould 
be found a fpherical, thin, bright, and very tranfpa- 

' ' rent 
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rent Membrane, fuch as the cieareftHoni or Glafs 
is, in order to afford a Pa flags to the Light j and 
which is therefore called die Tunica Cornea , or Hor- 
ny Membrane ? 

Sect. XVI. Tbs Aqueous Humour. 

Secondly , Now in cafe the Ray. of Light, BC, 
, B C, coming out of the Air, and from the Point 
(for example,) and having parted thro’ this Mem- 
brane G N C Hj fhould again meet with the fame 
Air placed in the Cavity of the Eye, G S DT H 
CG‘ as it happens in the Cavities of the Ear, 
where fuch Air is neceffary, they would proceed 
to diverge or feparate themfelves from each other, 
and fo be unable to form an Image at b , which is 
requifite in order to fee the Point B, diftin&ly ; 
Will any one again pretend, that it is without Wif- 
dom and Defign, that this fpace G S D T FI C G is 
filled with a Liquor that has all the riecertary Qua- 
lifications in ir, viz,, that it is, Pirft, entirely Clear 
and Tranfparent for the Reception of Vijion • Se- 
condly, that it is thicker than Air, and about the 
Subftance of Water, for which reafon his called 
the 'Aqueous cr Watry Humour ; Thirdly , that it is 
convexly round, as appears by the external Fi- 
gure of the Eye ; from whence ic is plain, that 
both the Rays, B C, B C, divergent from B, can- 
not proceed forwards to gg ; but by the Laws of 
Refraction, muft be inflected towards each other, 
and purfue their way to D D, according to the 
Lines C D, C D? 

Sect. XVII. Cbry(laUine Humour. 

Thirdly y N o w if we should fuppofe that thefe 
Rays, according to C D, C D, fhould again pro- 
ceed directly to d J, we fhould at the fame time 

find, 
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rind, that they would either not at all run into a 
Point, or at leaf!: into fuch a one as lies very far be- 
hind the Eye. 

From whence it follows, that there mu ft be a 
new RefraAion to infleA them again towards each 
other, in order to make them meet at b, or in a 
much nearer Point. 

Now, in order to make this happen very exactly, 
another Body, ST D E S, muft come after ; which 
is, firft 3 Tranfparent, [econdly. Thicker than the 
Aqueous Humour, and, thirdly , in fome meafure 
Convex. 

And here again, we find all thefe required Cir- 
cumftances to happen in fuch a manner j for the 
very opening of an Eye, may convince every 
Body, that the following Humour STD E S, is 
' not only clear, but likewife of a thicker Subftance 
than the Aqueous, for which reafon ’tis called the 
Cbrjfialline y and reprefents rather a fblid Body than 
a fluid, and, which is yet more, it is Convex at 
S DDT. 

Thefe are therefore the Means that hinder the 
Rays proceeding, as C D, C D, from palling on 
direAly to dd y and force them, according to the 
Laws of Refra&ion, to infleA themfelves a fecond 
time towards each ocher, and to take their way to 
D E, D E. 

Sect. XVIII. The Vitreous Humour. 

Fourthly , Again, if thefe Rays had purfued their 
Courfe ftrait forwards to. ee s they would indeed 
have met again ac the Point k , but that would have 
been too far behind the Eye ; and they falling upon . 
the Bottom of the Eye, would have taken up too 
much room atw»; and the (ingle Point of the Ob- 
ject B, would have been here reprefented with a 
great Superficies, m n , which happening thus thro* 

all 
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all the Points of the Object A B , the Rays of fej 
veral different Points lying near each other, woul 
have (truck the Bottom of the Eye in the farm 
place, and fo have produced a confufed Image, anc 
therefore confufed Vifion. 

He that does not conceive this eafily, may repre- 
fent to himfelf, firft, with a proper Exactnefs by 
the help of a Convex Glafs, placed at ST, in a 
dark Chamber, (Tab. X. Fig. $.) the Pi&ure a b 3 of 
an Objedt A B upon a white Paper r s ; and then 
removing the Paper from m to or nearer to 
the Glafs S T, he will perceive the Confufion of 
the Pi&ure, for the Reafons that have been juft al- 
ledged. 

Therefore to prevent this in the Eye (Tab. XL 
Fig. 2 .) it was neceffary, that a fecond Refra&ion 
fhould be made, whereby the Rays might be col- 
leifted at the Point b, inftead of the Point k. 

That this may happen after the beft and mod 
lifeful Manner, the Chryftalline Humour S T 3 muft be 
again Convex at SET , and that which follows at 
S G R HT E S, thinner of Matter, and likewife 


tranfparent. 

Now all thefe Particulars do occur here again ; 
fince the Chryftalline Humour (as you may obferve, if 
you take it out of the Eye) is not only Convex be-f 
hind at S E E T 3 but much more fo than in the fore- 
part of it SDDT-, the whole Cavity alfo of the 
Eye S G R HT E S, behind the Chryfialline Humour 
S T 3 is quite full of a very clear and bright Hu- 
mour, about the Confiftence of melted Glafs, or, 
according to others, of the White of an Egg ; at 
leaft, it is of a thinner Subftance (which is necef- 
fary here) than the Chryftalline Humour, and therefore . 
’cis called the Vitreous Humour : This being fo, they 
that underftand the foregoing, muft likewife know 
that the Rays coming from D E, can’t pafs diredt- 
ly thro’ e to k 3 but being again broken at E, muft 

be 
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be bent towards each other, and purfuing their way 
according to Eb 3 E b 3 muft be united at b. 

Sect. XIX. How the Image is formed in the Eye, and 
Convictions from the foregoing Obfervations. 

Fifthly , Having thus fhewn, how the Rays, di- 
verging from the Point B of the ObjeX A B , muft 
meet at the Bottom of the Eye in a Point b ; if you 
fuppofe that thofe Rays which come from every 
other Point of A B 3 are likewife after the fame 
manner collected in a vifible Point of a b 3 you will 
alfo fee after what manner the above-mentioned 
Images are formed by the Light, upon the Bottom 
of the Eye, as it were in a dark Chamber. 

Now can any Thing more be required by thofe 
1 who fincerely fearch after Truth, towards a Proof 
of the VVifdom of the Creator, than this wonder- 
ful Structure of the Eye, and thefe Inflexions of 
the Rays repeated three times after one another; 
which, if they had been othervvife fcatter’d or fe- 
parated, would not only have been unfit in theic 
own Nature, by reafon of fuch Divergency, to 
have formed an exaX Image ; but even produced a 
Motion which would have been direXly oppofite 
to what the Sight required ? 

Sect. XX. Several Remarks ; Firft , that the Eye is 

Black within. 

W e might make innumerable Obfervations up- 
on the wonderful Things that are to be found in 
the Eye ; as, 1. That the Eye muft be dark with- 
in, in order to reprefent the Images as ftrongly as is 
done in a dark Chamber, and is it not fo ? Even fo 
far, that its Membranes or Tunicks, are in a great 
meafure, and for this very purpofe, of a Blackifh 
Colour : Can fo neceffary a Quality as this refult 
from Chance ? Sect. 


i 
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Sect. XXI. The Second Remark • That the C.hryft - Hint 

Humour is a Microfcope : And Ccnvibik is from rbtnce . , 

2. T o the end, that the Images fhould he nice 
and accurate, oughr there not to bt in the Eye *i 
trar.fp vent Body, Convex on both lid ?, and the 
moll mvex-part undermoft r And do not b'tfr 
theie Qualities occur in the Cbryjl alline Huns our yWh\d\\ 
has the form of a pnlifhed fplreiicai Giafs before 
and behind* as likewife all its Properties ? 

For, if you take this Humour our of the Eye of 
a newly killed Bead, and hold it before a burning; 
Candle* and a piece of white Paper behind it* you I 
will fee upon the Paper as exact an Image of the 1 
Flame inverted* as if the fame were projected or I 
made by a Glals: Or place the fame before your r 
Eye, and the Head of a Pin* or any other little J 
Thing, dole behind it, a^d if you look thro’ it* I 
you will fee the very fame Appearances as thro’ a j 
real Microfcope, which is likewife made Convex 1 
on both tides for the fame purpofe. 

Did ever any one pretend to fay* that a good I 
Microfcope had. acquired its Figure, its Tran- 
fparency out of a dark. Matter* and its Difpofi- I 
tion of being fo ufeful, without any Dehgn of the 
Perfon that made it ? How therefore can it be 
afferted of this Humour, where all rhofe Qualities 
are found in a more eminent manner? Or could the 
bell Artificer in the World produce fuch a Thing 
from Bread, Flefb* Fifh* and other Food ? Can 
then an unhappy Philofopher difcover neither Art f 
nor Knowledge therein* after having obferved the 
like Appearances, not once only (which might 
have happen’d by chancej hu: in fo many Millions 
of Eyes* both of Men and Bealls? 


Sect. 
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Sect. XX 1 1. The Third Remark , upon feeing at ft - 
veral Difiances : An Experiment thereupon. 

3. One may yet farther fee by the Experiment 
in a dark Chamber, that the Diftance of the Ob- 
je£t A B (Tab. X. Fig. 3.) from the Paper r /, and 
from the Glafs S T, ought to be certain and li- 
mited, to form a diftindt Image at a b : So that the .» 
Paper being held at p q } nearer to the Glafs S T , 
or at d e, farther from the faid Glafs, if the Objedi 
A B, and the Glafs S T, remain in their place, the 
Image will be very confufed ; becaufe the Rays 
coming from each of the Points A and B, are not 
colledted in the Point a and b y but inftead thereof* 
fill a great fpace at p and q y or d and e $ fo that 
thofe which proceed from different Points mult 
thereby be mix’d together and confufed. 

From whence it appears, that no Images can be 
rightly and truly formed, when the Colledlion of 

I the Rays that come from A or B, are made at a or 
b ; the place of Colledlion a b y being either before 
the Paper, which is then at d e , or behind the Pa- 
per, when at p q. 

Again, we likewife fee, if the Objedt A B is 
farther from the Glafs S T y or the Glafs itfelf is 
rounder than at the time when a diftindt Image 
was formed thro’ both of them at a b 3 the exadfc 
Image will fall clofer to the Glafs, as for inftance, 
at p q ; and therefore the Paper muft, for this rea- 
fon, be brought forwards from rs to p <7, and near-) 
er to the Glafs. 

The contrary happens, if the Objedfc A B> be 
brought clofer to the Glafs S T, or if the faid Glafs 
be not fo Convex, as we at firft fuppofed it ; for 
then the exadf Image will not be found, unlefs the 
. Paper be removed backwards to de , and the Di- 

I ftance thereof from the Glafs rendered greater. 

Vol. I. R Now, 
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Now, notwithftanding thatSall thefeThings come 
to pafs in our Eyes, yet would our Sight, for all 
this great apparatus, be of little ufe, and wholly im- 
perfeCf, with refpeCfc to the Obje&s that are near 
us : So that, for inftance, one who fees an Objedt 
diftinCHy at the Diftance ol^a Yard, would not be 
able to diftinguilh the fame, either at the Diftance 
of half a Yard, or a Yard and half, or any other-' 
wife, farther or nearer, unlefs the means above- 
mention’d were ufed in the Chamber of our Eye, 
viz,, either by making the Roundnefs of one of the 
Humours more or lefs Convex, or the Diftance be- 
tween the Cbryftalline Humour, and the Bottom oi 
the Eye (which fupplies the place of the Paper) 
greater or fmaller, according as the nearnefs ox 
remotenefs of the ObjeCt requires it. 

If thislhould not be fufficiently intelligible to one 
that has not been verfed in Optical Experiments, 
let him in a dark Chamber make ufe of a flatter or 
more convex Glafs; or, to foeak in the Language 
of the Glafs-Grinders, of younger or older Specta- 
cles, and of a greater or fmaller Diftance of the 
ObjeCt ; and Experience, after a little attention, 
will render the Thing plain enough to him. 

Now, to apply all this to the purpofe ; Can any 
one, without being aftonilh’d at the Wifdom and 
Goodnefs of his adorable Creator, obferve, that 
not only one of thefe means (which was enough 
alone) but both together are found in the Eyes? 
Eor when an ObjeCl is far from the Eye, and there- 
fore (Tab. XI. Fig. 2.) the Point a or b (where the 
Rays proceeding from a Point A or B converge, or 
are gather'd together) does not reach the Bottom 
of the Eye Iw, but falls nearer to the Cbryftallint 
Humour ST; a confufed Image, as has been faid 
before, would thereby be formed at the Bottom of 
the Eye, but no diftinCt Vifion ; fo, that to prevent 
the fame, it is neceftary that the Diftance betweer 
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the Bottom of the Eye X and the Cbryfialline Hu- 
mour S T y (hould be frnaller ; or (if the Diftance 
between them remain as it was) one of the Hu- 
mours of the Eye ftiould be render’d lefs Convex, 
to caufe the Image to fall farther, viz,, at ah. 

Now we find that to bring both thefe Things 
about together, the four Mufcles of the Eye, E F 
G H (Tab. X. Fig. y.) feem to be neceffary to move 
the fame (as aoy one of them is contracted, and 
fo made fhorcer than the reft) upwards and down- 
1 wards, and to the right and left; and when they 
adt altogether they draw the fore-part of the Eye, 
as likewife the Cbryfialline Humour backwards, dimi- 
nifhing in fuch manner the diftance between it and 
the Bottom of the Eye ; but particularly, it is like- 
wife plain, that they make the external Figure of 
the Eye, which is very Convex and Globular, much 

I flatter, and fo caufe the colle&ed Rays to fall more 
backward, in order to reach the Bottom of the 
Eye. 

Now that the Rays coming from an Objedf, and 
i* falling upon a flatter Glafs, do paint the Image 
further backwards than when the Glafs is more 
Convex, has been already fhewn in the Experi- 
ment of a dark Chamber. 

Now if the Objed (Tab. XI. Fig. 2.) be too near 
1 the E\ e, and the Collection of the Rays coming 
1 from the Point By does not happen upon£, but up- 
on k 3 behind the Bottom of the Eye Iw; it is 
plain enough, that to prevent it, the contrary muft 
be effected, namely, that the fpace between the 
Cbryfialline Humour , and the Bottom of the Eye X m„ 
Ihould be greater; or (the fpace remaining the 
fame) the Aqueous. Humour of the Eye at Alee 
fomewhat rounder. v 

For that a rounder Glafs forms the Image fhorter 
t and nearer to itfelf, may be experimentally proved 
with great eafe in a dark Chamber. 

R z Now 


l 
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Now to perform both thefe Operations at the 
fame time, the Anatomifts produce two Mufcles at 
INK M (Tab. X. Fig. y.) which they call oblique 
Mufcles ; and which, when contracted, do each of 
them draw the Eye on its fide, but when they work 
together, they draw the Eye as it were with a Girt- 
ing Rope, and fwelling up, prefs it on all fides ; by 
which means the Aqueous Humour being made 
protuberant, the Eye becomes rounder at NCC 
(Tab. XT. Fig. 2.) and the Vitreous Humour being 
preffed backwards, the Diftance between the Bot- 
tom of the Eye and the Cbryftalline Humour is ren- 
der’d greater. 

I know very well, that fome Learned Gentle- 
men do not think that the peculiar Ufe of thefe 
Mufcles, for this purpofe, is yet fully afcertained, 
till it has been further proved ; but we fhall let 
ourfelves into this Difpute at prefent no more, than 
we fhall enquire whether thofe only have hit upon 
the Truth, who maintain, that the Fibres GS and 
HT (which the Anatomifts call ProceJJus Ciliares ) 
have a quality of caufing the Cbryjialline Humour it- 
felf (whenever it is neceifary) either to change its 
Figure, that is to fay, rendering it more or lefs 
Convex ; or of bringing it nearer and removing it 
farther from the Bottom of the Eye. 

However, the one or the other of the Operati- 
ons above-mentioned, feems to be experimentally 
felt in the Uneafinefs, or fometimes even in the 
Pain, which the Eye fuffers, when we ufe any 
Force to fee an Objed that is far from the Eye di- 
ftinCtly, or to read a Writing a little too near. 

But this is inconteftably true, that the Eye does 
fomething in the viewing of Things that are placed 
at feveral Diftances from it, without any Concur- 
rence or Knowledge on our part, which the great- 
eft Mathematicians have not yet been able to bring 
about by their Inftruments of feeing ; the Difpofi- 
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don of which, as the diftance of an Obje6f is feq- 
•Tibly greater or fmaller, mufl likewife be alter’d. 
And this is fufficient to convince us (tho’ we know 
nothing of the manner how it happens) that there 
is a God, by whom we are made, and who had 
a wife End and Defign in forming the Eye, as it 
here appears. 

Sect. XXIII. The Fourth Remark , upon the Opening 
and Shutting the Black of the Eye or Pupil , -with an 
Experiment proving the fame. 

Fourthly , I f this great and wonderful Stru&ure 
of the Eye, by which we are enabled to fee fo ea- 
fily and diftin&ly, at fo many and fuch different 
Diftances, be not yet fufficient to convince a Scep- 
tical Enquirer of' the Wifdom of his Creator ; let 
him proceed further, and in the laft place (fince, if 
we ftiould take notice of every Thing concerning 
the Eye, this alone would require a whole Book) 
to contemplate with us that which follows : 

Firft , That if the Hole in a dark Chamber be 
made fo fmall as to admit but too few of the Rays, 
the external Images would be reprefented imper- 
fectly without the neceffary Force and Livelinefs. 

Secondly , If the Hole be fo great as to admit of 
the Entrance of too much Light, the Images would 
appear yet more weak and imperfedt for other Rea- 
fons. So that there is an exact Proportion requi- 
red for that Hole or Space, thro’ which the Rays 
are to pafs, to the end that every Thing may have 
its proper Energy ; and that the number of the 
Rays be neither too great nor too fmall : And how 
much trouble the finding the juft Proportion of 
fuch Holes or Openings occafions to thofe who 
make Teiefcopes, Microfcopes, and other Inftru- 
ments for feeing, is but too well known by thofe 
that have had the trial of it. 

R 3 The 
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The fame Thing happens to the Eye, as being : 
dark. Chamber $ and it iseafie to difcover experimen 
tally, that too few Rays render the Sight of an Ob 
jed weak, if you make a Hole with a Pin in a whitd 
Paper, which Hole fhall be much fmaller than the 
little 'Black Circle of the Eye, called in Latin , th< 
Tuplla *, and thro’ which the Rays of the Objed 
are admitted into the Eye. 

Now when you look thro’ the faid little Holt 
(efpecially in a place where the Light is not toe 
ftrong) upon a piece of Marbled Paper, in which 
there are a great many Colours, it is well known, 
that if it be held clofe to the Eye, there can come 
no Rays from it but thro’ the aforefaid little Hole : 
and that therefore the number of them is much 
fewer than if they were immediately received in a 
greater Opening of the Tupilla without this Hole : 
But we fhall likewife find at the fame time, that the 
Colours of the Marble Paper wiil fhew rhemfelves 
much fainter and darker thro’ the little Hole, than 
they would dire&ly to the naked Eye. 

Now in cafe this Pupil, being too large, fhould 
admit too many Rays, as it does when one paffes 
fuddenly from a very dark Place into a clear and 
ftrong Light ; we find likewife, that upon this ac- 
count, the Action of Seeing becomes very trouble- 
fome. 

Now to produce again a Proof of God’s won- 
derful Wifdcm and Mercy from this laft Inftance, 
Could any Body reafonably fuppofe, that what is 
done herein, with fo much trouble by the Artificers 
in their Optical Inftruments, is performed by the 
Eye of itfelf, and without the Direction of the great 
Creator, "and even without the Knowledge of the 
Man himfelf in whom it happens? And moreover, 
after fuch a manner as infinitely exceeds the fineft 
Machine that Human Art has ever yet brought to 
the.higheft degree of Perfedion ? . . 

I::.. M. ji w - •, ! {' - t * Thus ' 
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J Thus we fee that the Paffage F F (Tab. XI. Fig. z.) 

thro’ which the Rays of Light go, or rather that 
ij black little Circle in the Membrane (according to 
which our Eyes are denominated Black, Grey, or 
any other Colour) commonly called, the Black or 
Apple of the Eye , becomes in a healthy Man fmaller 
in a great Light, and immediately greater in a fmall 
Light ; in order to admit more or fewer Rays, as 
the Circumftances of Things require. 

I know very well, that no Body who has never 
feen this will readily believe it ; but in order to 
convince him thereof experimentally, let him be 
brought into the Sun-lhine, or any other Itrong 
Light, or place him in a Chamber dire&ly oppofite 
to the Light of the Windows in a very bright Day ; 
where, if you obferve the Pupil of the Eye, you 
will find it to be very fmall in fuch a great Light, 
to the end, that the Eye may not be hurt by the 
ftrength thereof ; then fet him in a dark Corner 
of a Chamber, and turn his Face from the Light ; 
when you will prefently perceive the Fupil to be- 
come fenlibly larger, in order to admit a greater 
number of Rays ; infomuch, that after thefe Expe- 
1 riments, no Body can doubt of what has been here 
laid. 

Is not the great Goodnefs of God particularly 
remarkable herein, that all thefe Things come to 
pafs in our Eye, without our being confcious there- 
of, to the end, that our Attention may not be di- 
verted from whatever we are then contemplating ? 
Which however would have always happen’d, if 
we had been obliged to have attended to every 
Occafion of adapting the Fupil to the Degrees of 
Light ? 


R 4 S s c t .o' 
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Sect. XXIV. Convittions from the foregoing Ob- 

fervations. 

N o w whofoever is a reafonable Perform and ■ 
does plainly comprehend all that we have been fay- 
ing about the Eye, ought he not to be aftoniftfd, 
that as there was a Lucretius among the Ancients, 
fo there are likewife in our Age, Men that pretend 
to be Philofophers and Enquirers after Truth, and 
yet will not allow that the Maker of all thefe 
Things, which contribute towards the forming of 1 
a good Sight, had any Wife Purpofes or Defigns in 
forming the fame ? 

And yet, if any of thefe Men Ihould fee a good 
Microfcope , or a Set of Magnifying-Glaffes, or a 
well-made Telefcope, or a dark Chamber , with all its 
Apparatus , none of ’em will dare to fay, that thofe 
Things were framed by Chance. And can they 
then affirm it of the Eye , the Structure of which 
they muff own, whether they will or no, to be 
unfpeakably finer than all the Inftruments for Sight 
that ever were invented by the Art of Men ? 

Ask then the greateft Mathematician, the tnoft 
skilful Man in Optics, or Mechanics, whether he 
can be able to make a dark Chamber, that can be 
turned which way one will, as readily and eafily as 
the Eye ; which, if turned towards remote Objects, 
can fhorten itfelf and flatten its Glafs, and upon 
the nearer approach of an Object, can make itfelf 
longer and its Glafs rounder, without (landing in 
need of any other Afliftance ; yea (let the Caufe 
thereof be what it will) that can adapt itfelf to the 
various Diftances of Objects, and accordingly fprai 
at every time a different Object; that when the 
Light is too fmall, can dilate its Hole or Opening ; 
and wf»en the Light is too ftrong, can again con- 
tract the fame, without the concurrence of any 
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Thing elfe befides the Difpofition and Laws be- 
longing to it ? 

Muft he not then acknowledge that this is not in 
his own Power ? And in cafe he fhould fee fuch a 
Machine made by any Man, and compos’d only of 
fimple fluids, which for the moft part had their rife 
from Food, and yet fufficient to impart the Blef- 
fings of Sight to all Animals, would he not own 
that fuch an Artificer was wonderfully skilful ? 

What (hall we then fay of a Man who, finding 
all this done after the moft glorious manner, (hall 
ftill perfift to deny the Wifdom of the Creator? 
Shall we count him Blind and Unhappy, or an ob- 
durate Unbeliever ? 

Sect. XXV. The Sun neceffary to Sight : And Con - 
•vi ft ions from all the foregoing Ohfervations. 

N o w, to fay no more. Have we no reafon to ac- 
knowledge the Goodnefs and Power of the Great 
Creator, who has made fuch unfpeakably great 
Bodies as the Sun is (not to mention the Moon and 
Stars ) fubfervient to thefe Purpofes ? Who, to corn- 
pleat this Defign, and to make the Eye ufeful, has 
caufed the Light to flow from thence, in fo vaft a 
Quantity, as to be able to fill the immenfurable 
Space between us and the Firmament, even as far 
as to the Planet Saturn itfelf, which is fuppofed, 
and not without reafon, to be enlighten’d by the 
Sun • who derives the Light itfelf with fo uncon- 
ceivable a Swiftnefs down to our Eyes, that they 
may be continually fupplied therewith, infomuch, 
that if fuch Swiftnefs, and all the other Properties 
of Light, of which we have been fpeaking (and 
of which we fnall treat hereafter more particular- 
ly) were not demonftrable, they might juftly be 
doubted of by every one. 


Can 
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Can any Body contemplate all chefe great Thing, 
that are neceltary to make us fee, and that co* 1 
operate as well within as without the Eye, and rjoc 
think himfelf in the lealt obliged to Him that has 1 
bellowed fuch Bleflings on him ? Who warns him j 
thereby timely and from afar, of fo many Things, 
whether they be Advantageous or Prejudicial to ] 
him j who grants him the Pleafure of being able to j 
View and Contemplate fo many agreeable Colours 
in Fields, Trees, Flowers and the like; to fum up , 
all in one Word, who has vouchfafed him the Fa- | 
culty of Seeing ; and who has made our Eye after 1 
a moll altonilhing manner, a perfect Stage or The- ] 
atre, from whence we may view all his Wonders, ] 
how fmall foever it be in Comparifonof theTer- 
reftrial and Celeftial Bodies ; making of his Light 
an admirable Pencil, for fo the Mathematicians 
call the Compofition of Rays reprefented in Tab.X. { 
Fig. 3. by B STb; as aifo in Tab. XI. Fig. 2. by B , , 
C C, D D, E E, b ; which proceeding from a Point 
as B, are, after due Refra&ions, united again in 
another Point b, by which means all his great and 
glorious Works of Sun, Moon, Stars, Earth, Sea, 
Mountains, as alfo Trees, Flowers, Men, Bealls, 
and whatever elfe is corporeal and vifible, are paint- 
ed after an inimitable manner, in their true Co- 
lours and Lineaments upon the Bottom of the 
Eye ? 

He that defires to fee a Refemblance of the 
fame, let him obferve that which happens in the 
fame manner in a dark Chamber by the like Pencils 
or Rays of Light. 

Now did ever any Body fee the Pi&ure of a Man, 
or of any other Thing, well Drawn, and very 
Like, and which we ufually term. Drawn after the 
Life, and pretend to afcribe it to an acciden- 
tal Concurrence of Colours ? And yet will he 
dare to affirm the fame of the molt perfect Images 
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things that the Eye ever beheld ? On the contra- 
y, Does it not appear from the formation of the 
noft artful and curious Theatre of the whole, great, 
:orporeal Subftance in fuch a little Eye-bali , that 
tmong thofe noble Ends which our Dread Creator 
propos’d to himfelf, this is one of the chiefeft, 
:hat we fhould praife and honour him for the fame 
with a thankful Heart, and in the humbleft man- 
mer adore his Power and Wifdom which he has 
thus wonderfully impreft on our Eyes, and thereby 
on our Minds ? Blind and Miferable are they, yea 
and much to be lamented, who obferving alt thefe 
things, are not yet able to difcover their boundea 
Duty therein. 

It is impoflible for us to quit, this Subject before 
we be fatisfy’d that a wandering Philosopher has 
attain’d to another Notion of himfelf, and of the 
Greatnefs of his Creator. If there appear’d nothing 
more in the Univerfe than what is acknowledged 
to be True with refpect to the Sight, methinks no 
body can remain unconvinced of the adorable Per- 
fections of his Maker. Let an unhappy Atheift retire 
by himfelf, and ferioufly reflect -whether he ever im- 
partially confider’d the manner how Vifion is per- 
form’d, if he has not yet done it, let him begin im- 
mediately, flnce nothing elfe is necelfary in this 
cafe for conviction, but an earneft fcrutiny on his 
part; and if he finds himfelf ftill unfit, or averfe 
thereto, let him with bended Knees implore that 
God whom he does not yet acknowledge, but 
|f whom others that are allowed by him to be Wife 
and Learned, difcover fo plainly in all his Works, 
and efpecially in the formation of the Eye ; I fay, 
let him addrefs himfelf to that God, in hopes that 
he who has fo wonderfully impreft the Pictures of 
his Creatures on his Eye, might alfo imprefs the 
Knowledge of his Attributes on his Mind, and that 
he who enlightens his Eyes, would likewife vouch- 
fafe to enlighten his Underftanding. Can 
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Can it (till be thought to be the refult of mei 
Chance (fince the Light, whilft it fcatters an 
fpreads its Rays afunder, is in itfelf improper t 
produce a clear and diftinft Sight) that neverthelef 
and only to render Men and other Living Creature 
happy. Laws of Refrattion were preferibed to th: 
Light, by which its Rays were turned from Diver 
gent into Convergent , that is, from fcatter’d to uni 
ted ? Or that it is without Wifdom, that this grea 
and unfathomable Sea of Light, in all its moft mi 
nute Particles, has fubmitted to thefe Laws, with 
out departing one Tittle from them ? Of whicl 
more hereafter. 

Can any Body think it to be without a wife 
Defign, that all the Limbs of a Human Creature 
from his Childhood to his Manhood, grow con 
tinually and proportionably greater, but the Clary • 
(lalline Humour of the Eye only (forafmuch as out 
Sight depends upon the Figure thereof) does, with 
out growing and increafing, always preferve the 
fame Size and Form both in Men and Children ? 
See this Remark in Bergerus, fag. 407. 

If what has been faid before do not fully fatisfy 
him of the Wifdom of his Maker, but that however 
he begins to be ftagger’d by the Arguments that 
have been alledg’d, and to fufped that his Notions 
may be groundlefs, efpecially fince he finds that the 
contrary Opinion is maintain’d by many whom he 
allows to be fagacious and free from Prejudices; let 
him think whether the inexprefiible greatnefs of 
fuch a Benefit as is the Sight , fhould not flir him 
up to Gratitude : let him alfo confider that if he 
were depriv’d of his Sight, with what confequence 
fuch a Lofs would be attended ; it would be great- 
er than we can conceive. 

Particularly can any one exprefs the Confufion 
in which the whole World would be involv’d, if 
Mankind and all other Animals were depriv’d of 

their 
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heir Sight, and wereftark Blind ? What could we 
uherwife expert than that this Globe of the Earth 
vould be quite difpeopled in the life of one Man, 
ind perhaps much fooner, the Air depriv’d of all 
ts winged Creatures, the Seas and Rivers of all 
hat fwims and moves in them ? Since in a very 
ittle time none would be able to fearch their Food 
or the fupport of their Lives, neither by them- 
• elves, nor by the help of any other. If now the 
jlSceptick finds any manner of probability in what 
las been faid, namely, that they who own a God, 
' ind are thankful to him for fo inexprefiible a Be- 
lefir, are not altogether out of the way, muft not 
lis natural Generofity, which fome of thefe Men 
eem ftill to have retain’d, excite him to weigh it 
ill very frequently, and with a ferious afliduity to 
|:xamin things'over and over ; to the end that if he 
k hould be miftaken in thofe Notions which he can 
I lever prove, and which have no other foundation 
| 3ut his own Fancy, he might not be guilty of a 
Vice fo deteftable to brave Souls, I mean, the high- 
*ft Ingratitude towards the greateft of all Benefa- 
ffors i And ought he not therefore to be perfwaded 
of the abfolute neceffity he lies under, with the 
deepeft Humility to befeech that God, of whofe 
glorious Perfe&ions and Works he yet fo much 
doubts, that he would in Mercy add to all his won- 
derful Works, this one more, namely, farther and 
fully to inform him of his Duty and Dependance ? 
For at leaf! he will be forced to admit it for a Truth, 
if thefe great Advantages which he enjoys by his 
■Sight and Eyes, are only bellow’d upon him that 
he may teftify his Praife and Thankfulnefs to the 
great Giver ; that the molt dreadful Punifhments, 
and greater Miferies than he ever faw to befall o- 
ther Men, do juftly hang over his Head, for having 
not only omitted thofe Duties, but likewife for 
treading under Foot, as far as he could, this Wife, 

Powerful 
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Powerful and Gracious God. So rhar in cafe 
the foregoing Arguments do not induce him to 
Submiflion and Subje&ion to his Maker, pcrha 
the dread of his own Mifery will make him thir 
(fince he can noc deny, that if there be a Wife ar 
Righteous God, he will certainly Punifh- a Difob 
diene and Blafphemous Creature) that this Marti! 
is well worthy of Prayer and Inquiry, which at 
the only means whereby true Convi&ion is to h 
hoped for. 

If any one fliould objedfc that we have dwelt to 
long upon thefe Reflections, we beg them to be 
lieve that we have no other view therein, than t 
perfwade an unhappy Philofopher, if fuch a on 
(hould perufe thefe Papers, that he would ferioufl 
confider the fame ; fince it feerns (till impoflible t< 
me, that any body can comprehend it, and ye 
not own a God. 





CONTEMPLATION XIII. 



Of the Hear ing. 


4 


Sect. I. The Infruments of Hearing unknown. 

I 

N OW if we pafs from the Senfe of Seeing to 
that of Hearing , how fmall Progrefs has the 
Rabour of Enquirers been able yet to make, in or- 
der to penetrate into the true manner how this laft 
is perform’d, it will only be neceflfary to quote the 
Expreflions of the famous Anatomift, Monfieur*/# 
Vernty, in the Preface of his moft laudable Treatife 

about \ 
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about the Inflruments of Hearing: Among all the Infiru - 
ments which Animals ufe } thofe of the external Senfes are 
leaf of all known to us \ but neverthelefs , none of ’em all 
are attended with fo much Obfcurity as the Infiru ments of 
Hearing. The fame is likewife acknowledged by 
Valfalva. It muft not therefore be expe&ed, that 
we (hall fet the Wifdom of the adorable Creator in 
this Cafe, either in a full Light, or even demon- 
ftrate it fo plainly as has been done in the Bufinefs 
of Seeing ; this muft be the agreeable Employment 
,of following Ages, when it (hall pleafe the great 
Creator to give them a Clue to this Labyrinth, 
and further, to blefs their Enquiries, after repeated 
Difcoveries, concerning the Inftruments of Hearing , 
of Sound , and of Mufick. 

Sect. II. But they are fill fufficient to prove the 
Wifdom of GOD. 

H o w e v e r, to (hew that notwithstanding Hu- 
mane Wifdom is not yet capable of finding out the 
right Ufes of all thofe Inftruments that belong to 

I the Senfe of Hearing ; yet the Structure thereof, as 
far as it has hitherto been difcover’d, is fufficient to 
prove the wonderful Wifdom of the Creator to an 
Enquirer after Truth ; and to convince an Atheift 
too, if he be not more Obftinate than Ignorant : 
Since we have not here undertaken to defcribe a 
compleat Anatomy of thefe Parts, it will not be 
ufelefs to transfer the following Figures from the 
Tables of Valfalva , which reprefent to the Life the 
Strudlure of the Inftruments that ferve for Hearing 
with refpeft to each other ; fo that from them, with 
fome others which we (hall add for greater Clear- 
nefs, the Reader will be able to form a rough Con- 
ception thereof. 


Sect. 

1 


I 


1 
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Sect. III. The External StruUure of the Ear. 

Let us then begin from the External Stru&ure 
of the Ear, which every one may fee in ocher 
Treatifes. 

Can any one fuppofe that it is Accidental , and 
without Defign, chat two Ears are placed upon 
the Head ? which ferve to receive Sounds by the 
Mediation of the Air,* as may be feen in feveral ' 
Beafts, who, as the Sound comes from certain Pla- 
ces, are wont to turn the Cavity of their Ears that 
way,* as likewife in Men, who, when one of their 
Ears fail them, endeavour to repair that Defedt, by 
holding the Hollow of their Hand behind it : And 
can one fee, without acknowledging a Defign of 
the Creator, that when the Sonoriferous Air is 
come into the Cavity of the External Part of the 
Ear, it meets with a moveable Protuberancy at the 
Mouth of the Auditory Tube (called by the Ana- 
tomifts the Fragus) by which the Air is hinder’d from 
avoiding this Entrance of the faid Tube, and com- 
pelled to run into its Orifice or Mouth ? 

Now forafmuch as the Ear, if it were compofed 
only of a foft and flabby Matter, like the Mem- 
branes, would hang down over the Orifice of the 
Auditory Tube, and hinder Hearing \ or if it were 
of a harder and bony Subfiance, would occafion 
Inconveniencies in our lying down and otherwife : 
How manifeft is the Wifdom of the Creator, who 
has compofed the faid whole Ear of Membranes 
fupported with Cartilages ? by which means it is 
endowed with an Elaflick Faculty (as you may ob- 
ferve when you bend the Ear with your Hand, and 
let it go again) to the end that it may redrefs 
itfelf, and return to its former Stats in all Acci- 
dents ; and perhaps too, as fome think, to pro- 
mote the Tremulous Motion of the Sonorous Air. 

This 
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This is certain, that the Auditory Tube is at the 
)eginning of it, made of the fame Cartilaginous 
>ubftance with the Ear, but farther in it, confifts 
I )f Bone only, as is fufficiently known to the Ana- 
omifts. 

Sect. IV. The Auditory Tube , and the Membrane 
called the Tympanum or Drum. 


T o fay fomething more of this, let (Tab. XL 
Fig. 3.) L L be the Circumference of the extreme 
J art of the Ear, and K the circular Cavity that ap« 
)ears therein (called the Concha or Shell) and which 
;an be feen outwardly ; and in which is alfo the O- 
•ifice’of a Tube A C, which, extending it felf inter- 
laily in the Head, is called the Auditory Tube. 

This confiding of a Cartilage about that Part of 
he Ear mark’d A y and afterwards as far as C, of a 
Bone only, is cloathed on the infide with a Skin or 
Membrane, which in this Figure is reprefented a- 
lone without the Bone and Cartilage ,* and at the 
End of it F, it is fhut up by a Membrane which is 
•ound, dry, thin, folid and tranfparenr, and which 
is called the Drum of the Ear. But foipe are of O- 
pinion, that there is a fmali Orifice in this Mem- 
brane, which feems to be in fome meafure likely, 
becaufe fuch as take Tobacco have been obfervedt 
to convey the Smoak thereof from the Mouth thro’ 
the Ears. 

And thus we fee how the Sonoriferous Air, ad- 
mitted into that Part of the Ear L L , and colle&ed 
in the Concha K 3 enters into the Auditory Tube, 
and pailing from A to C, (trikes againft the Mem- 
brane F, and -puts it into Motion. 


Vol. I. 


B £•’ 
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Sect. V. The Cavity called the Drum, the Bones of ' 
the Ear } and the Chorda or Little String. 


Behind the Membrane of the Drum, more 
inwardly in the Head, there is a certain Cavity, 
which the Anatomifis call the Tympanum or Drum, . 
upon which you mult fuppofe that this Membrane 
is extended much after the fame manner as the Skin 
of a Kettle-Drum. 

In this Cavity Anatomitts obferve feveral won- 
derful Things, fome of which are contained with- 
in it, and others in its Circumference ; The firft 
things within it, are the four little Bones of the 
Ear, and a fmall Nerve, called the Chorda Tympani , 
or String of the Drum ; to fay nothing here of the 
Mufcles, and other Singularities that occur therein. 
The other things confift mottly in the Openings 
that appear in the Bone of the Drum’s Circumfe- 
rence, whereby the Cavity thereof has a Commu- 
nication with other Cavities, either with, or with- 
out the intervention of Membranes. 

The Auditory Bones (Tab. XI. Fig. 4.) are found 
to be four in number, C S is the Hammer 3 B P the 
Anvil , P V the Stirrup • and between the Anvil and 
Stirrup there lies'at P, a fmall roundifh Bone, which 
makes the fourth in Number. 

Between two of thefe Bones (Tab. IX. Fig. ?.) 
there is a little Branch of a Nerve E O, or String 
of the Drum. 

9 

Sect. VI. The Motion of thofe Infruments . 


* N o w if we fuppofe that the Tail S , of the 
Hammer C S 3 is fatten'd to the Membrane of the 
Drum which lies there under ir, we may obferve 
at the fame time, that this Membrane being moved 
by the Sound, which patting into the Auditory Tube 

A C, 
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AC, Brikes upon it, will likewife move the Ham- 
mer C Sj as mat will do the Anvil BP; by which 
la it, and by me fourth little Bone P (Tab. XI. Fig. 4.) 
the Srirrup VP, wili likewife b.e moved : And fo 
the litcu String or Nerve EO (Tab. XI. Fig. 3. 
when the Hammer C S, and the Anvil BP, are 
Birred by thj Membrane of the Drum,) will al- 
ways foiiovv the Motions thereof *• So chat from 
hence ic appears, that the Motion of the Mem- 
br me of the Drum, communicates irfelf to all thefe * 
littie Bones, and co the Chorda Ty infant. 

Sect. VII. The Openings in the Circumference of the 
Cavity of the Drum , 

T o have a true Notion of the Circumference of 
this Cavity, which an unskilful Perfon muft take 
care to diBinguifii from the Membrane of the Drum, 
fince V alfalva has not drawn it entirely, but only 
the Openings that are therein ; you muft fuppofe 
ic to be a Cavity that comes behind the Membrane 
of the Drum (Tab. XI- Fig. 3.) and encompaffes 
thefe little Bones : Or you may confult hereupon 
the Figures thereof in Monfieur du Verney , which, 
if we fhouid here reckon them up, would require 
coo many Explanations. 

In this Ciicumference then of the Cavity of the 
jDrum AnatomiBs do find ; 

1. 1 he Opening of the inmoB part of the Audi- 
tory Tube AC (Tab. XI. Fig. 3.) which is fliut up 
by the Drum Membrane F. 

! 2. Tue opening H, of the Tube FIG I, called 

the Trumpet of Eufiachius , which terminates at I , 
in the turchermoB Part of the Roof of the Mouth ; 
fo that the Air pafBng thro’ it from the Mouth, 
frorp I to H, can enter into the Cavity of the Drum, 
and be again difeharged the fame way. The Wif- 
dom of the Creator does wonderfully appear, in 

S z making 
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making this Orifice in the Roof of the Mouth after 
fuch a manner, that the frefh Air drawn in by the 
Noftrils, is directed in its way thither by a little 
Protuberancy ; and when it return's from the Lungs, 
charged with Vapours, it paffes by this Orifice 
more eafily than it can enter into it. 

Valfalva (hews by Experience, that, this being 
ftopt, the Ear on the fame fide is immediately 
Deaf j but when open’d, hears again. 

And this, according to all Appearances, is that 
PalTage for Sounds, by the help of which. Men 
that have been entirely Deaf, have fometimes been 
able to tune a Mufical Inftrument, and others have 
been found to hear by the Mouth ; for which pur- 
pofe, a little Stick, held between the Teeth, or 
fet againft it with one End, has oftentimes done 
great Service, vvhilft the other End, retting upon 
the Inftrument, ferves for a PalTage to the Tremu- 
lous Motion of the Air. The PalTage of the To- 
bacco Smoak from the Mouth to the Ear, of which 
we have already fpoken, may perhaps be traced af- 
ter the fame manner. 

3. The little Parc of the Bone D , is the fide of 
a Bay or Creek, which makes the Cavity of the 
Drum larger, and is continued to the Cavity of 
another Bone, called the Apophyfis Mammittaris , or 
Maftoides. In the firft Entrance of this Bay, the 
fharp End of the Anvil retts, as may be Teen at D. 

4. In the upper Part of this- Bay, Valjalva has 
difcover’d feveral Holes, by which there is a Com- 
munication between the Cavity of the Drum and 
that of the Skuli itfelf. 

<y. There are yet two Openings in the Circum- 
ference of the Drum • the firft of ’em are called 
the OvalWinJovj (Tab. XI. Fig. y ) o, and this Open- 
ing is flop" by the Stirrup 

6 The other is called the Round Window p •, which 
is (hue by a Membrane like thac of the Drum. You 

' muff 
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nuft fuppofe, that both thefe Openings, 0 and p, 
>re here in one Bone, which is a part of the Gir- 
;nmference of the Drum’s Cavity ; and that all 
hefe Threads and little Tubes 1,2, 3, 4, are quite 
aut of the Drum’s Cavity, which we have put out 
of the way, that they mayn’t hinder the Sight of 
;hem. 

Sect. VIII. The Labyrinth or Maze of the Ear. 

These two Oval and Round Windows open 
he way for Enquirers to the laft and molt inward. 
Cavity of the Ear, which, by reafon of its won- 
derful Figure, is call’d the Labyrinth. Being ftrip’d 
of the Bones that lie about it, it (hews itfelf as de- 
{fcribed in the Table, only the End or Point of 
this Snail’s Courfe 4, mull be (hewn fomewhat 
riling from the Paper, and not lying in the fame 
plane with all its Windings, jlaft as you fee in 
the Snails themfelves, their Point a little ele- 
vated. I add this Remark, becaufe mention’d by 
Valfalva. You may fee it better delineated in 
Tab. XI l. Fig. 1. but with the fame Fault as Tab. XI. 
Fig. 6. and the better to fhew'all the Parts, the La- 
tbyrinths are placed in a different Situation. 

The Parts of this laft Cavity fthe Labyrinth) 
are commonly divided into three j namely, Firft, 
three Semi-circular Veftels, i, 2, 3. Secondly, the 
Cochlea or Snail 4 ; and Thirdly, a Cavity called 
the Veftibulum or Porch, which lies between the 
two, and which, for the greater clearnefs, is re- 
prelented open, (Tab. XI. Fig. 6.) To fay a Word 
or two of each. 

We fee that thefe Semi-circular Veflels, 1, 2, 3, 
have an Opening at each End into the Veftibulum ; 
but that two of ’em 1 and 2, are united in one 
Velfel at arid 6: And therefore, that there are 
not fix but five Orifices in the whole : Moreover, 

S 3 we 
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we fee on the fide oppofite to the Porch the Cocb '\ 
lea 4, this is divided according to its Length anc j 
Bending into two particular Tubes by a kind of a j 
Septum or Partirion-Membrane • which likewife i 
according to its Length, confifts of two different j 
Sorts of Matters : the one is membranous, which] 
Valfalva (fee his Tab. VIII. Fig. 7.) thinks is proba -1 
b!y formed from a Branch e, of the Soft Auditory I 
Nerve fpread out into a Membrane {Tab. XI. Fig. 7.) 
And the other kind of Matter is dry, thin and 
rough, according to Du Vtrncy , and between the 
folidicy of a Cartilage and a Membrane, as VaU ■ 
falva fays of it. This at ieaft feems to be true, i' 
that this Matter renders the Septum very fit for pro- I 
pagating the Tremulous Motion of the Sound. 

Of the two Tubes which are made in the Coch- | 
lea 4, one is fhut up in a Membrane ; and the 
round Window p } of which mention is made above 
{Tab. XI. Fig. f.) in the Opening itfelf : So that 
between this Tube, or rather between the half: 
Cavity of the Cochlea and the Drum’s Cavity, no- 
thing but this Membrane does appear. 

Tab. XI. Fig. 6. r is likewife the Orifice of ano- 
ther Tube, which is open at the Veflikulum. 

The Anatomifts name both thefe Tubes, into 
which the Cavity of the Cochlea 4 is divided, the 
Seal ie or Stairs. 

Laftly, we find that the Veflibulum (befides the 
five Openings of the Semi-circular Veffels, one of 
the Cochlea , and ftill five others thro’ which the Au- 
ditory Nerves pafs, and by which thefe Openings 
areftoptj has yet one more reprefented {Tab. XI -1 
Fig. 9.) by o 3 and Fig. 6. by q ; viz. the afore-menr 
tion’d Oval Window, which is ftopt by the little 
Bone of the Ear called the Stirrup ; yet in fuch a 
manner, that the Membrane which is between that 
Bone and the Edge of this oval Opening or Win- 
dow, gives a Liberty to the Stirrup to be moved 
upwards and downwards. S e c 
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■ S e c t. IX. The Auditory Nerves. 

Before we go any farther, we muft fay fome- 
thing of the Auditory Nerves, the Soft Parts where- 
of cd {Tab. XL Fig. 7.) being divided into five 
Branches, pafs thro’ the aforefaid Openings into 
th zVejlibulum, where, being expanded, they com- 
pofe the Membrane of this Vefibulum ; and from 
this Membrane likewife, there proceed five others, 
which entering into the Semi-circular VeiTels, and 
coming with each other from both Tides, are united 
in one Membrane. You may fee them in this Fi- 
gure, which appears fufficiently in Fig. 6. if in- 
ftead of the Tubes you fuppofe you fee the Mem- 
branes which are there, and which are made of the 
expanded Auditory Nerves. 

I So likewife, according to Valfalva , the little 
'Branch of the Nerve e in the Cochlea , produces the 
Membrane g, which, as we faid before, makes one 
Tide of the Septum, that divides the whole Cochlea 
into two Tubes. 

Sect. X. All the Instruments of Hearing (heivn. 

After all thefe Particulars, we (hall proceed 
to reprefent the entire Strudure of the Inftruments 
of Hearing jointly with one another, and at the 
fame time, give you a brief Account of the Opi- 
nions of the Principal Anatomifts concerning their 
refpedive Ufes : You may fee them in Tab. XII. 
Fig. i. which, to range them in order as they ap- 
pear, did not coft a little trouble to Valfalva , as he 
himfelf fays of it. 

Here then we find the Ear reprefented, not as it 
is feen before, or as it is extended towards the Face ; 
but infleded a little towards the hinder Part of the 
Head, to fhew all the other Matters more plainly. 

S 4 A A 
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A A is the Ear, in which the Sound is inclofed • 
and B the Cochlea , or Shelly in which the Sonorous 
Air is colle&ed, which, palling from thence into* 
the Auditory Tube C C, ftrikesupon the Membrane 
of the Drum ego, and thereby communicates a» 
Tremulous Motion to the faid Membrane. 

Sect. XI. An Experiment' jhewing that the Auditory 
'Tube increafei the Sound. 

x 

I t muft not be thought that this is faid without 
any ground, fince it is very probable, that the Air, 
palling thro’ the Cochlea B, and. the Auditory Tube 
C C (which together make a natural Speaking-Horn 
or Trumpet) ftrikes much more ftrongly upon the 
Drum-Membrane that {huts the faid Tube, than if 
it ftruck againft the faid Membrane, without paf- 
fing rhro’ this Tube. 

This is plain in fuch as are Deaf, and who are 
obliged fometimes to put into their Ear, either a 
crooked or ftrait Tube, the Mouth of which is 
large, and the lower part narrower, in order to 
hear the better. 

And if a Man that is not deaf has a mind to 
make the Tryal, let him take one of thofe (peak- 
ing Trumpets that were invented in the laft Cen- 
tury (fee Tab. XII. Fig. 2.) A E , and fet the nar- 
row Part of it againft his Ear, and let fome Body 
whiTper foftly at the wide Part E; and he {hall 
find, tho’ the Tube be about Six Foot long, as 
mine is, that he will hear the Speaker very plain- 
ly and diftinftly, even at the time when other Per- 
Tons, (landing much nearer to the Mouth of him 
that fpeaks, and lift’ning with all the Attention 
they can, will not be able, by reafon of' the low- 
pefs of his Voice, to hear or underftand any Tiling 
he fays. 


After 
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A-fter the fame manner we likewife perceive, 
that the Sound produced by blowing thro' a Trum- 
pet or Horn, is heard incomparably louder than 
that which any Man can make with his Mouth 
only. 

y f 

Sect. XII- Sounds produce a Tremulous Motion in the 
Drum- Membrane , fliewn Experimentally. 

N 0 w to (hew farther, that the Air afting more 
ftrongly upon the Drum-Membrane cgo } thro* 
this natural Auditory Tube A A B C C {Tab. XII. 
Fig. 1.) produces therein a (hivering or tremulous 
Motion, one might firft inftance in the manner 
that all refounding Bodies are moved, which, vi- 
brating fwiftly backwards and forwards, ftrike a- 
gainft the Circumambient Particles of Air, and fo 
communicate this tremulous Motion. One may 
perceive this fame tremulous Motion very fenfibly 
in Bells, in the Strings of Mufical Inftruments and 
other Things, by laying one’s Finger or any other 
Matter upon them when they are made to found ; 
and very plainly in the known Experiment of a 
Drinking-Glafs with a little Water in it, by wet- 
ting the Finger- and preffing it round the Brim; 
and at the fame time that it yields a Sound, if you 
place the other Hand at the Foot or Bottom of the „ 
Glafs, you may feel the faid tremulous Motion. 

And to fee, by way of Comparifon, how the 
Air is moved by fuch a refounding Glafs, you need 
only pour as much more Water in it, which will 
fill it almoft to the Brim, when preffing the faid 
Brim round again with the Finger, you will vifi- ' 
bly difcover in the Water, the tremulous Motion 
occafion’d by the Glafs; juft fo is the Air like- 
wife moved. 
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Sect. XIIT. Other Experiments proving (he fame 

Thing. 

But not to difcourfe too long nor too deeply' 
about the Nature of Sounds, which are not yet 
fully known to us, this is fufficiencly certain, that 
after what manner foever the Air be put into Mo- 
tion, in order to produce Sounds, ic is capable of 
caufing the Bodies againft which it {trikes to trem- 
ble. 

Now, to fay nothing here of thofe Motions 
which the Sound of a Cannon produces in the Air, 
and by which it caufes Doors and Glades, with 
many other folid Bodies, not only to tremble, but 
to buril in pieces ; this is very plain, that if you 
ftrike with your Finger upon the Thread or String 
of a Mufical Inftrument, for inftance, a Violin; 
the other Hand, in which you hold the faid In- 1 
{frument, will in fome meafure feel the Wood to 
tremble. 

But now to {hew the Analogy thereof with the 
Ear, about which we have been treating; take a- 
way the Mouth-Piece of a Speaking-Trumpet, 
A , By C (Tab. XII. Fig. 2.) and inftead thereof, let 
a dry thin Hog’s Bladder be fpread over the Of- 
fice as fmooth and tight as may be ; or in cafe the 
Rim or Edge of the faid Trumpet B C, be armed 
with a kind of Teeth, as fome are for Ornament- 
fake, and that there be danger from thence of burn- 
ing the Bladder in the Expanfion thereof, you may 
put a‘ four-double Paper, with a great round Hole 
in the middle, upon thofe Teeth, before you fpread 
the Biadder over them ; this being done, let the 
Trumpet, with its largeft Orifice D F, be placed 
upon the fide of two Chairs, fo that it may Hand 
{freight up , and the Bladder be on the Top at 

b c. 

, Now 
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Now in cafe you (hould lay three or four little 
Feathers of a Quill upon the faid Bladder,* and 
caufe a Man lying upon his Back upon the Floor, 
with his Head between the two Chairs, and his 
Mouth dire&ly under the middle of the Tube £, to 
call or fpeak out aloud, you lhall perceive, that the 
Sound ftriking upon the Bladder, will produce a tre- 
mulous Motion in the fame, and in the little Fea- 
thers lying upon it j which’ Motion, or Trembling, 
may be likewife felt, if you hold the Tube in your 
Hand, and lay your Finger upon the Bladder at JSC, 
when any Body fpeaks whofe Mouth is placed at E. 

Thus then we fee (taking the Speaking-Trum- 
pet for the Auditory Tube A A B CC (Tab. XII. 
Fig. 1.) and the Bladder for the Drum-Membrane, 
which is expanded over the Auditory Tube at 
eg 0 O that the faid Membrane mutt: be affe&ed 
with a tremulous Motion, by the Sound entering 
the Ear, as alfo the Hammer », whofe Stalk or 
Flandle is fatten'd to the Drum-Membrane. 

Sect. XIV. The Tremulous Motion of the Auditory 

Bones. 

N o w by this Hammer mutt the little Nerve c 7 
(which (hews itfelf here between the Hammer n and 
the Anvil m) be likewife moved ; of which we fhall 
fay fomething more hereafter. Tut it is particu- 
larly plain that the Hammer w, being moved by the 
tremulous Motion of the Drum-Membrane, derives 
the fame Motion to the Anvil w, and by that to 
the Stirrup p. 

The Stirrup p, which does here clofe the Oval 
Orifice in the Porch 4, both by itfelf and the Mem- 
brane that furrounds it (this Orifice does not ap- 
pear very plain here, but you may fee it in (Tab. 
XI. Figi y. at o y and Fig. 6. at of) being thus put in- 
to a tremulous Motion, both by the Sound and by 

the 
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the trembling of the Drum-Membrane, and the reft 
of the Auditory Bones; we likewife fee that the 
Air in the Porch 4, and moreover in the Semicir- 
cular Veftels s 3 2 , 3, and in the one Tube, or half 
of the Cochlea y, will be moved ; and alfo through 
the round Orifice p, (Tab. XI. Fig. $.) the Air in 
the other Tube, and like the former (Tab. XII. 
Fig. 1.) by the Auditory. Bones, or by the Hammer 
the Anvil m 3 and the Stirrup p , but by the mo- 
tion of the Air in the Cavity of the Drum, which 
is 00 be found between the Drum-Membrane and 
this round Orifice ; which Air being moved by the 
Drum-Membrane, and likewife*by that Membrane 
that clofes rhe round Orifice p (Tab. XI. Fig. y.) and 
rhe Air Tab. XI l. Fig. 1.) that is behind in the o- 
ther half Tube of the Cochlea y, will be moved. This 
is rhe Opinion of Monfieur du Verney , about the 
round Window, from whom Falfalva does herein 
fomewhat differ : They that pleafe may confult 
’em both, or ftay till the uncertainty of the Ufe of 
thii round Orifice be removed by future Experi- 
ments. But to proceed : 


Sect. XV. The like Motion in the Membrane of the 

Labyrinth. 


This Air being put now into Motion through- 
out the whole Labyrinth r, 2, 3, 4, y, (Tab. XII. 
Fig. 1.) the Membranes (that are therein, and are 
reprefented by Fig. 7. Tab. XI.) or rather the Audi- 
tory Nerve 6, muft needs be moved thereby ; which 
Nerve enters this Labyrinth thro’ five Orifices (Tab. 
XII. Fig. 1.) three of which are feen on this fide 
the Porch like fo many Points ; and being there, 
and fpreading out its Branches into Membranes 
(when they are moved by the Air) as well in the 
Porch as in the three Semi-circular Veffels, and 
the Cochlea 3 the Scnfe of Hearing is thereby produced. 

So 






The Religious Philofopher. 281 

So that finally thefe Nervous Menibranes in all 
the Cavities and Tubes of the Labyrinth 1, 2, *,4, 
y , feem to be the Inftruments by which, and the 
Labyrinth itlelf the Place where, the Hearing is 
formed, becaufe the motion of the Sound does there 
affedt the Auditory Nerves, or the Membranes pro- 
duced by the Expanfion of the fame. 

Now that this is not advanced by many, with- 
out good Grounds, feems to be in fome manner 
proved by an Obfervation which Valfalva made up- 
on the Body of a Deaf Perfon. Cb. II. §. 10. where 
the Membrane that encom’pafles the Stirrup, and 
ftiuts the Oval Orifice, was found to be all Bone, 
and for that reafon the Stirrup was immoveable, 
which, according to him, was the Caufe of that 
Deafnefs; to which we may add, that the Drum- 
Membrane being broken, the Hearing does not 
immediately fail, but only after a good while, 
when the other Inftruments of Hearing, lying too 
naked and expofed to the Air, are perhaps cor- 
rupted. So that properly the Drum-Membrane 
does not feem to be the immediate Inftrument of 
Hearing. 

Sect. XVI. Convittions from fome Particulars. 

I now leave it to the Judgment of an Atheift 
himfelf, how many things relating to the Ufes of 
thefe Inftruments of Hearing may be ftill conceal- 
ed from us ; or, whether fo many as are hitherto 
known to us, are formed and fixed in the Place 
where we find them by mere Chance, or without 
a wife Defign ? 

Dares he now afcribe the Figure of thofe little 
Trumpets or Horns that Deaf People make ufe of, 
to Chance, or ignorant Caufes ? Can he then with 
the leaft Appearance of Reafon, advance fuch 
Notions of this which is found in the Ears of all 

Men 
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Men L L, and is reprefented in Tab. XI. Pig. 3. byS 
the Concha K, and the Auditory Tube ABC. 

Efpecially knowing, as he does, the Inconveni-j 
encies which any little Things or lnfedrs produce, , 
when they get into that Tube ; and feei >g befidesyl 
that that Veflel is encompaffed wi h a number of 1 ! 
(mail Glands at A 3 which have likewife their own » 
little Veftels, from whence a tough and yellow 
Matter is continually filtrated j the Ufe whereof is 
not only to preferve the Tube in a proper Sraie of 
moifture, fo that it may not be too much dry’d by 
the Air, nor yet render'd too foft and flabby if 
the faid Matter were thinner ; but chiefly to flop 
the way to the innermoft-Part of the Ear, and Bar- 
ricade it againft Flies and other little Animals 
by the aforefaid tough Matter, and alfo by the lit- 
tle Hairs that grow therein j and in cafe any of 
thofe Creatures fhould have infinuated them- 
felves too far, the bitterifh Taft of that Matter will 
deterr them from advancing any further. 

The Wonders of this Structure of the Ear, fo 
far as they relate to the little Mufcles placed there- 
in, may be feen in the Books of thofe who have 
learnedly treated of the fame, fuch as Falfaha 3 
Du Verney and others : d is one of thofe Mufcles 
reprefented in Tab. XII. Fig. 1. as feparated from 
the Bone-Tube in which it is placed ; which alfo 
ferves to draw the Hammer, and thereby more or 
lefs to expand the Drum-Membrane, and, toge- 
ther with the other Mufcle f f t to open at the 
proper time the Tube H /, which runs from the 
Cavity of the Drum, to the hindmoft Part of the 
Roof: Atgwe fee a fmall Mufcle, which is in- 
ferted in the Head of the Stirrup, and which can 
ftretch more or lefs the little Membrane that fliuts 
the Oval Orifice, in order to render it more Ser- 
viceable to the morion of the Sound. But this we 
fhall pafs by. 
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Sect. XV IF. Tht Difference between the Instruments 
of Hearing in Toting and Grown People. 

N o w if the Wifdom of the Creator does not 
palpably appear from all the aforegoing, let any 
reafonable Body judge, when he fees, that in Tab. 
XU. Fig. i. the little bones of Hearing n 3 m 3 p 3 and 
thofe that compofe the Labyrinth j, 2, 3, 4, y, are 
of the very fame Size in a little Child as in a 
grown Man ; whereas all other Bones do moftly 
grow with the Body ; the reafon of which, as it 
fhould feem, is, that in cafe the Inftruments of 
Hearing fhould alter, the Voice of the Children 
themfelves, of their Parents, and other Sounds, al- 
ready known to Children, might, by the growth 
of thefe Inftruments, become ftrange and uncouth to 
them, and fo occafion Miftakes and Confufion. 

And to be convinced, that this happens with De- 
fign, and merely by the Wifdom of the Creator, 
we need only take notice, that where it is neceffa- 
ry chat all thefe things fhould remain in the fame 
5tate in a Child and in a grown Perfon, the fame 
loes accordingly happen ; but when any Alteration 
s necelfary, that alfo happens : Accordingly in a 
p'own Perfon it is neceft’ary that the Auditory Tube 
3 C C, fhould be wholly open to the Drum-Mem- 
>rane c 3 g 3 o 3 c 3 and the Membrane of the Drum it 
elf dry, and not too flabby • But if this fhould hap- 
>en in the fame manner in Children, that Moifture, 
vith which they are encompafled before their 
firth, would render the Drum-Membrane too fofc 
nd flabby to be of ufe-to them afterwards : From 
vherice it is, as Anatomifts obferve, that the'Au- 
licory Tube in new-born Children, is narrower, 
nd Hope by another kind of Matter, infomuch, 
hai the Humidity of the Matrix cannot approach 
: j which flopping Matter is found to difappear of 

itfelf 
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itfelf in a few Days after the Birth, to accuftom the 
Children by degrees to the Impreflion of the Air 
upon the Drum-Membrane, ..and fo to the Senfe of 
Hearing, of which they are deprived even after 
Birth, fo long as this O bilr udion lafts in the A in 
ditory Tube. 

Sect. XVIII. ConviBions from what has been [aid. 

N o w let an unhappy Athei ft ask himfelf whe- 
ther this can be afcrib’d to NecelTary and Ignorant 
Caufes (as for Chance , I believe no body will pre- 
tend it) that whereas the Senfe of Hearing requires 
proper Inftruments both in Young and Old, the 
laid Inftruments are of the fame Magnitude and 
Form in both ; and that wherever it was necefla- 
ry that there fhould be a Difference, we find not 
only fuch a Difference, but even fuch a one as is 
beft adapted to the refpe&ive Ages of grown Men, 
and of Children ? 

Yea to one that has not loft the ufe of his Rea- 
fon, this alone feems to evince the Goodnefs and 
Wifdom of our Creator, infomuch that to difcover 
the adorable Traces and Footfteps of a Divine Be- 
ing, the moft obftinate Atheift need only ferioufly 
to contemplate the firft Figure in Tab. XII. and ccnfi- 
der at the fame time, that this is the wonderful 
Stnnfture, which like the Work of a Statuary, is as 
it were hew’d out of the hardeft Bone in all Men, 
and beftows on all Creatures the Happinefs of 
Hearing. 

The only Evafion therefore to which fuch a mi- 
ferable Philofopher can betake himfelf, is :that the 
Ufes whereto all thefe Parts are peculiarly adap- 
ted, be not yet entirely manifefted to Inquirers ; 
which makes them ftill hope that a dreadful God, 
whom they have fo frequently Blafphem’d, is not 
to be difcover’d in the Texture of the Auditory 
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Tubes and Inftruments: as if every Thing that is 
not perfectly underftood by them, muft be imme- 
diately imputed to Fortuitous Produdions. 

In anfwer to which we beg him to conlider 
with himfelf, whether all rational Perfons will not 
condemn this Method of drawing fuch an Abfurd 
Conclufion from his own Ignorance only ; and tell 
him that, far from making his own weak Con- 
ceptions the! ground of his Inference, that thofe 
I Things are form’d without Wifdom ; the great Ad- 
1 vantages refusing from the Thing itfelf, muft 
needs induce him to conclude thereupon, that the 
Maker of it was not only Wife, but in a much 
higher degree more Wife than he who palTes this 
Judgment on fuch a wonderful Machine ; and that 
it would be much more commendable in him ear- 
neftly to endeavour to underftand it all, and to ex- 
amin into this Wifdom, which, tho’ yet conceal’d 
from him, ought neverthelefs to be the Objed of 
his Adoration. 

Can he (how us plainly and clearly how Sounds 
are produced in Trumpets, Haut-bois , and other Wind- 
Mufick ? Can he account for the Motions and Mo- 
dulations of the Air inclos’d in them ? Are not in- 
numerable Circumftances relating to the Inftru- 
ments of Sound , fo the variations of Tones , and what 
elfe belongs to the fame, ftill a Secret to him, and 
the greateft Philofophers ? And yet would he pre- 
fume to afcribe their Structure, when he obferves 
their Ufes, to Chance or Ignorant Caufes, and con- 
clude that it was to thefe they ow’d their Original? 

When therefore he contemplates the Inftruments 
of Hearing fo neceffary to all Men living, and the 
great number of them, let him, in order to come 
to a founder Mind, ask himfelf, whether if he could 
with any Ihew of Reafon fuppofe a Man, from 
whom he had nothing to fear, to be the Inventer 
thereof, he could not, with much lefs Scruple of 
Vol. L T Con . 
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Confcience, impute the Wifdom of fuch an Inven- 
tion, to fuch a Mali, than to Fortuitous and Igno- 
rant Caufes : and therefore whether it be not the 
Fear of being forced to own an Adorable and Pow- 
erful Creator which reftrains him, rather than the 
true Evidence of his own Mind ; how much foe- 
ver he- pretends, that nothing elfe induces him to 
deny all the Wifdom and Contrivance in thefe 
Things. 

I fay once again, let our unhappy Philofopher 
inquire ftricfly into thefe Things, forafmuch as not 
only his Eternal Happinefs (which perhaps is a Jeft 
to him) but all his Content Pleafure and Eafe even 
in this Life do entirely depend upon it • for the 
Matter being fo, that it is rather out of fear of 
meeting a great, and, to his Enemies, a Terrible 
God herein, than from the Convi&ion of his Judg- 
ment, that he refufes to acknowledge his Dread 
Creator, and yet continues to Blafpheme him and 
his glorious Attributes, how can he at all be re- 
leafed from fuch Fear ? How can he ever attain 
any certain Tranquility in this Life ? When from 
the Thoufands of Obje&s, even from every Thing 
that he Hears, Sees, Smells, Tafts and Feels, he is 
continually put to feek for Arguments to quiet his 
Mind againft the Wifdom, Power and Goodnefs of 
the great Creator, which fhine forth fo clearly in 
all of them : and in each of which, if he does but 
difcover any Thing of thofe Attributes, as obfcure 
and dark as they may appear to him, he will find 
new, and perpetual Occafions of Terror. And 
fince he can no other way defend his Notions, but 
by pretending that he is ft ill diftatisfy’d 'in a Bufi- 
nefs, of which fo many wife Men own themfelves 
fully convinced, and .of the Happinefs refulting 
from fuch Convi&ion, will he not feel (in con- 
templating the fmafleft Creature in this his uncer- 
tainty, whether thofe who own and ferve a God 
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are in the right) that continual Doubtings in fpite 
of all his endeavours will arife in his Mind, and 
threaten him, in cafe his Notions are wrong, with 
utter Ruin from the Difpleafure of his Maker ? 

Let an Atheift think with himfelf whether all 
this be not true, and how Deplorable then his Con- 
dition mult be. And whether our Creator himfelf 
does not juftly make ufe of the Ear to convince 
fuch as he in the 94 Pfalm, v. 8, and <y.- Under /land 
ye Brutijh among the People ; and ye Fools when will ye 
be Wife ? He that Planted the Ear, {hall he not Hear ? 
He that formed the Eye, (hall he not fee ? I beg him 
therefore to reflect in good earned: upon thefe 
Things. 

Sect. XIX. What is meant by Sound. 

N o w whether or no the Spirit of God has 
thought fit to hint at the chief Properties of Hear- 
ing , fmce Natural Philofophy has not yet clear’d 
up the fame: this is plain that the Properties which 
are belt known to us at this time, feem to be dis- 
coverable in his Holy Word. 

To give a few Inftances thereof : It is obvious 
that all we Hear is only a kind of Sound • this has 
been confider’d as a Quality inherent in the Body, 
by all the Antient Inquirers into Nature, but a 
more llrid and diftind Scrutiny has convinced 
later Ages, that by Sound a twofold Thing is com- 
monly underftood. 

Firft, A Motion in the Bodies from whence 
Sound arifes, which again produces a tremulous 
Motion in the Air, as that again moves the In- 
ftruments of Hearing, by the Tympanum , againft 
which it firit ftrikes. And this Kind, which con- 
fills only in fuch a Motion, is called by the Learned, 
Sonus Primus. V id. Bohnius and Bergerus in their 
Treadles about Sounds. 

T z 
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Secondly^ By the Word Sound is likewife meant, 
that Senfation produced in us by fuch a Motion ; 
fo that we muft not imagin that what we Hear is 
in the Bodies or Air that furround us, in which we 
percei've nothing but a certain Sort of Motion j 
juft as in the Senfations produced in our Body by 
the Prick of a Pin, concerning which we muft not 
fanfy that the Pain we feel is without us, either in 
the Pin itfelf, or in other Bodies: but that whac 
we name the fenfible or Audible Sound , does indeed 
begin in our Ears by fuch Motion of the Air, but 
does not acquire the true Properties of Sound till 
it be perceiv’d by the Soul, which is after an un- 
conceivable manner united to the Body. And is 
what we call Sonus Secundus. 

So that, not to concern ourfelves here, how the 
Soul is affetfted, there is one Sound which is form’d, 
and has its exiftence in external Bodies ; and ano- 
ther Sound in the Ear, and particularly in the La- 
byrinth , by the Membranes that compofe the ex- 
tended Auditory Nerve • but properly in the Soul, 
by the Paftions and Senfations which .are excited 
therein. 

Now if any one (hould infift, as it is the Hypo- 
thefis of fome Philofophers, that all this belongs 
to one and the fame Sound , it is but only changing 
the Names, and there will be no Harm in it ; it is 
no lefs true however, that, notwithftanding all 
thefe Things muft concur to produce a Sound per- 
fect in all its Circumftances, the Name of Sound is 
given by the Modern Philofophers to both $ by 
which means many Properties thereof are deferib’d 
with eafe and brevity. 
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Sect. XX* The Inftruments of Hearing are unnecejfary 
without Air. And Convictions from thence. 

N w, as the Eye without Light, fo this won- 
derful Strudure of the Inftruments of Hearing, 
would be in a manner ufelefs, if he, that takes fuch 
great Care of all his Creatures, had not vouch- 
fafed to encompafs that Globe upon which they 
live with a vaft Ocean of Air. Does not this then 
adminifter an occafion to us alfo, to praife the 
Goodnefs andWifdom of the Creator, who has 
been pleafed fo to adjuft thefe Inftruments of Hear- 
ing, that whilft Men live and breath in the Air, 
they are exadly adapted to difcover to us, after 
fuch a wonderful Manner, the Motion thereof, by 
means of an Impreflion which the Sound produces 
in us ; and which is only applicable to this Senfe 
of Hearing ? 

Will any one dare to maintain, if he faw a Ship 
failing with all its Tackle, that the Ropes, Sails, 
Pullies, and whatfoever elfe is necelfary to adapt 
it to the Wind, are put into fuch a State .by mere 
Chance, or without Defign •, and yet that every 
one of them was very ufeful in caufing the Ship to 
move ? And is it not more unreafonable to aflert 
the fame of thefe wonderful Things,which, as to the 
manner of their Operation, have hitherto been in- 
fcrutable ? For thefe are not governed by a ftrong 
and fenfible Motion of the Air, fuch as the Wind 
is, but are adapted by a much more fecret and in- 
fenfible Motion thereof, with the Aftiftance of feve- 
ral Mufcles, which dilate or contra# thefe Inftru- 
ments of Hearing : And yet it muft be confefsM, 
that the Ufes and Advantages of fuch a Motion are 
much greater than that produced by the Wind in 
a Ship, in which latter a very few may be concern- 
ed, but the former affeds all living Creatures ; and 
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the Benefit thereof is communicated to them after 
the moft convenient manner, and even without 
any Concurrence or Trouble on their Part. 

Sect. XXI. The Nerves that are moved in 

Hearing. 

To proceed now to thofe other Matters of which 
we promifed to fay fomething in the following 
Difcourfe : We have (hewn before, in Tab. XI. Fig. 
3. a fmall Nervous Body E O (which in Tab. XII. 
Fig. 1. is reprefented by c 7) This is obferved to run 
acrofs the Drum-Membrane, between the two 
Auditory Bones, viz,, the Hammer C S’, and the 
Anvil B P; and forafmuch as the Hammer CS is 
fatten’d to the faid Drum-Membrane, tis plain e- 
nough, that that Membrane being moved by 
Sounds, fuch Motion mutt neceftarily be continued 
to the Hammer, and to the faid Nervous Cord or 
String E O : So that in every Motion of the Drum- 
Membrane, that is, as often as one hears any thing, 
this little Nerve E 0 3 is put into a tremulous 
Motion; 

Sect. XXII. TheUfe of the faid Nervou Cord. 

Concerning the right Ufe of this little 
Nerve the Opinions of the Anatomifts are various, 
all of ’em looking upon it as a thing fufficiently 
obfcure. It is called by the Antients Chorda Tym - 
panij or the String of the Drum, and efteemed to 
be of the fame Ufe as the Strings of the Soldiers 
Drums. 

Mr. Maurice Hoffman in his Idea Machine, p. 232. 
has colle&ed the feveral Notions of the Learned 
about this Nervous String. Fallopius , fays he, was unr 
certain what it was ^ Euftacbius takes it for a Branch 
of the Nerves of the Fourth Pair, notwithftand- 
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ing which Mr. Gafper Hoffman acknowledges inge- 
nuoufly, that he did not know what fort of a Body 
this was, nor to what End, nor where it was in- 
ferted ; and thought it might be an uncertain Work 
of fporting Nature, and chat a great many were 

i miftaken concerning it. Whereupon Rtolanus ha- 
ving fince anfwer’d him, fays, that it is a nervous 
Fibre derived from the Auditory Nerve. Finally, 
Monfieur du Vemey has irrefragably proved, that 
this nervous Cord is a Branch of the Fifth Pair, 
which proceeding forwards, joins itfeif to the hard 
Auditory Nerve. 

The faid Monfieur Du Vemey lays down the Ufe 
thereof in his Treatife de Organ. Audit, p. 12, jq. 
faying, that it communicates Branches to the lit- 
tle Mufcles of the Auditory Bones, and what elfe 
there may be in the Cavity of the Drum, in order 
to produce Motion. 

Monfieur M. Hoffman C, uppofes , that it ferves to 
communicate Motion and Senfation to the Drum- 
Membrane, at leaft to give it its proper Tenfion. 

Touching this String, the Reader may confult 
Valfalva 3 who having wricten later than the above- 
mention’d Gentleman, has declared his Opinion 
with fome Warmth in his Accurate Defcription of the 
Ear 3 Cap. II. §. 22. Thefe are his Words as they Band 
there ; Moreover that this nervous Branch rum fo naked 
and undifeover’dj fo (imple and alone 3 fo regularly and fo 
conflantly thro ’ the Cavity of the Drum D and particularly 
that it lyes fo between the Auditory Bones 3 that it is im- 
mediately put into Motion as foon as ever the faid Bones 
are moved • all thefe Things flnw 3 that there is fome great 
My fiery of Nature concealed in this Branch 3 and have 
therefore induced me frequently to contemplate the fame 
both with my Eyes and my Mind 3 being defirous to fnd 
out fomething perhaps new in the Diffe£lion y or at leaft the 
Caufes thereof. After which he tells us what his 
thoughts were concerning it, and what he had be- 
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gun to difcover therein, and fo concludes with 
cnefe Words : But f wee I have not yet had an Opportu - $ 
n'ny to employ fo much Tains as I was defir ous, and as 

' elf with ■< 
and fay 

I l 

lat this 

Branch lyes between the Fifth Pair and the Audi- i 
tory Nerve ; buc adds, that he can’c fee, why vve 
may not as well take it for a Branch of the Au- 
ditory Nerve, carried on to the Fifth Pair, as a 
Bianch derived from the Fifth Pair to the faid Au- 
ditory Nerve: But whether we maintain it to be 
the firft or the laft with Monfieur Du Verney , it is 
certain, that this String has likewife a Communi- 
cation with the Fifth Pair; and that being put in- 
to Motion by Sounds, it cannot avoid continuing 
fuch Motion, both to the Fifth Pair and to the Au- 
ditory Nerves. 

I have been more prolix in relating the Senti- 
ments of the Principal Anatomifts upon this Mat- 
ter, to fhew that this little nervous Cord has occa- 
fion’d very ferious Refle&ions among feveral Per- 
fons, and that many have fufpe&ed, that there is 
fomething ftrange and uncommon therein : And I 
fhould not have offer’d my own Opinions concern- 
ing the Operations of the faid Cord, and the Pur- 
pofes for which it feems to be made, were it not 
to convince the Atheifts and Unbelievers, or at 
leaft Weak and Wavering Chriftians, that they 
will find fomething in the Structure and Contri- 
vance of this String, that may excite in them not 
only Admiration^ but alfo Reverence for the ado- 
rable Maker of it. To propofe it therefore briefly : 


was requifite in this Matter , I fhall content 
having made known my Intentions and Turpofes ) 
no more about it at prefent. 

This Gentleman does likewife own, t 
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Sect. XXIII. The Fifth Pair of Nerves to excite the 

Pajfions. 

How much the Fifth Pair of Nerves contri- 
butes towards exciting our Paflions or Inclinations, 
with refpett to the Intercofial Nerves , which iffuing 
frequently with a double Branch out of the faid 
Fifth Pair, liberally communicate Springs to all 
the Parts of our Body, and caufe Motions therein, 
may be learned from the Words of this great En- 
quirer into the Nerves, Vieuffens 3 p. 2 36 in 8 vo> who 
lays. That the faid Pair is not only carried on to the 
EyeSy Nofcy Palate 3 Tongue , Teeth , and all the Parts 
of the Mouth and Face \ but that it likewife derives its 
Branches to every thing that is in the Breafi and Belly , 
and is even continued down to the Feet by the Intereofals ; 
Adding farther, p. 327. that this Communication 
of the Branches of the Fifth Pair is, among other 
things likewife, the Caufe why, purfuant to the va- 
rious Motions that are produced in the Brain, all 
the Parts of the Body, and particularly of the Breaft, 
are differently affe&ed, and the Signs of our In- 
clinations impreffed upon our Faces, which are al- 
together adapted to thofe Paflions that are moved ; 
and accordingly by the Changes of our Counte- 
nances, jthefeveral Emotions, or Affe&ions of Love 
and Hatred, of Joy and Sorrow , of Fear and 
Boldnefs, are clearly exprefTed. 

Sect. XXIV. The Dura-Mater produces the like 

. Emotions. 

Secondly y H o w much the Motions of the Dura - 
Mater , which encompafies the Nerves, do likewife 
contribute to the producing thefe Paflions and 
Emotions in the Mind, is known to Surgeons when 
they couch the fame, and to Phyficians too very 
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frequently in the Diftemper called the Vbrtnius or 
Frenfey, in which it appears that by the pricking 
of this Membrane (whereby its Exoanfion is aug- 
mented, and the manner of Motion alter’d (con- 
fufed Thoughts and extravagant Paftions, fometimes 
Weeping, then again a fudden fit of Laughter; one 
while Fear, another while Boldnefs and Anger, and 
innumerable other irregular Motions in Actions 
and Words, without any external apparent Caufe, 
are produced in the poor Patient. Now this great 
Inft rumen c of fo many Actions, this Dura-Mater^ 
has many of its Nerves from the Fifth Pair, as the 
faid I'ieufjins has fhewn in feveral Places; fo that 
chat is likewife moved thereby. 

Sect. XXV. Tbs Eighth Pair p reduces tbs fame 


Thirdly , I t may be likewife obferved from the 
faid Vieujjcns , p. 347. that in many Cafes, the Nerves 
of the Eighth Pair, which the Ancients name the 
Wandering Nerves, or Par vagum encompafs thole of 
the Fifth Pair in their Operations; and confequem- 
ly in many Places, by the interpoficion of the Ner- 
vous Branches, thofe of the Eighth Pair are inferred 
in the Intercoftals which proceed from the Fifth 
Pair. And how much therefore thofe of the Eighth 
Pair do likewife help to excite the Paffions, ap- 
pears from the fame Author, p. 24-7, and 348. where 
he fays. Since the Eighth Pair has a Ccmmunicati n with 
the Auditory Nerves about the Origin thereof, we find tbs 
Reaficn why net cnly different Pa fiats are excited in tbs 
Sail , according to tbs differences of Sounds, but alfo why 
xbe Heart and ether Parts , yea , even tbs while Body , are 
varicufly effected thereby . 
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Sect. XXVI. The Auditory Nerve produces the 

like Effeft. 

Fourthly , VV e find the aforemention’d Monfieur 
Vieujfens , difcourfing about the Auditory Nerves 
in the following manner ; Thefe Auditory Nerves 
rife clofe to the Root of the Eighth or Wandering Fair, 
with which the fofter Branch of the faid Nerves runs 
along ; whereby it comes to pafs , that there is fuch a great 
Sympathy between the Ear and the Bowels } which are 
provided with this Eighth Fair. That according to the 
variety of the Sounds , various Motions are produced not 
only in the Brain , but likewife in the Breaft , and often- 
times in the whole Body, and thereby (viz. on occafion of 
thefe Motions') various Notions and Conceptions are excited 
in the Soul. 

Befides all this, it is likewife found that the 
harder Auditory Nerve is likewife inferted in the 
Eighth and Fifth Pair, and alfo fends a Branch to 
the Dura-Mater, befides thofe which it gives to the 
Inftruments of Hearing. See Vieujfens, p. 340, and 
34 r. 

Sect. XXVII. The Motion of the Chorda Tympani 
dees likewife excite the Fajfions. 

* 

From all which it is therefore plain, that by the 
Motion of the Fifth Pair, and by that of the Audi- 
tory Nerve, our Paflions are excited ; and that the 
Fifth Pair produces this Effect both from itfelf, as 
it fends feveral Branches to the Dura- Mater, and a 
great many to the Eighth Pair, which Eighth Pair 
does likewife excite the Paflions : The Auditory 
Nerve alfo has the fame Effedf, becaufe it is infer- 
ted in the Fifth and Eighth Pair, and in the faid 
Dura-Mater. 

t ' 
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Now forafmuch as it has been already (hewn that 
the Drum-Membrane, which is moved by every t 
Sound, can undergo no Motion unlefs the Audito- 
ry Bones, and by them the Chorda Tympani EO ( Tab. 
XI. Fig. ;. and C. 7. Tab. XII. Fig. 1.) be moved at * 
the fame time; and forafmuch as Du Vemey and 
Valfalva have both proved that this is a Branch ly- 
ing between the Fifth Pair and the / hard Auditory 
Nerve, and inferted in both ; it follows, that this 
Chorda, being always moved by Sounds, both thefe 
Nerves mull likewife fhare in the fame Motion : 
Wherefore it is Manifeft, that the Operation of this 
Chorda does likewife, among other things, confift 
herein, namely to bring the Body into Emotions 
or Pailions of Mind by thefe Nerves, or at lealt 
to difpofe and prepare it for the fame. 

Sect. XXVIII. Why the Hearing above all other 
SenfeSj is befi adapted to thefe Purpofes. 

The Sight is commonly efteemed the moll ex- 
cellent of all the Senfes \ and Experience itfelf has 
made it a Proverb, That one Witnefs, who has feen 
a thing, is more to be credited than ten that have 
heard it ; which may be the reafon, perhaps, that 
the Hearing may be adapted by its Structure, even 
beyond the Sight , to ftir up PaEions and Emotions 
in Humane Minds. 

But confidering that the Great GOD, accord- 
ing to his endlefs Wifdom and Mercy, has thought 
fit to propagate Saving Faith in his adorable Son 
by the means of Hearing, as well before he took up- 
on him Human Nature, as particularly after that 
he left this World and enter’d into his Glory : It 
feemed to me (if one may prefume to fay any thing 
of the Wife Deiign’s of the Almighty, when they 
are not fully reveal’d to us) for thefe Reafons, that 
the Inftrunients of Hearing have received fuch a 

different 
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different Contexture from thole of all the other 
Senfes. For, in order to adapt them for fo uncon- 
ceivably a great Work, the following Properties 
are neceffary thereto. 

Fir ft, That the Hearing, among all the Senfes, 
fhculd have the Faculty to reprefent to the Mind 
abfent Things., either future or paft, by the means 
of the Sound of Words, and to make us comprehend 
them as if they were prefent ; whereas the Sight, 
and other Senfes, are only affedted by Objedis that 
are prefent to them. 

Secondly, That the Inftruments belonging to the 
Senfe ot Hearing, have moreover fuch a particular 
Strudfure, whereby they are enabled to excite all 
our Paftions and Inclinations, and to awake the 
Powers of our Minds. 

The firft Property is proved by Experience; the 
fecond has been already fhewn by the Defcription 
we have given of the Chorda Tympani, and the other 
Inftruments of Hearing, .to which might perhaps 
be added, as another Caufe, Firft, that the Drum- 
Membrane itfelf confifts of the Union of two 
other Membranes, one of which is the Skin of 
the Auditory Tube, and the other a Part of the 
Dura Mater which extends itfelf thereto. Secondly , 
that the Air which is put into Motion by Sound, 
can immediately affedt the Dura Mater by the little 
Holes in the Cavity of the Drum, and by the Tube 
which is continued from thence to the Palate. 
Thefe Difcoveries we owe to Valfalva . But this 
we leave to the further Confiderations of the Learn- 
ed Let it fuffice here, that it has been plainly 
enough proved, that thofe Inftruments that belong 
to the Senfe of Hearing are adapted to excite the 
Paffions. 
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Sect. XXIX. An Experiment to flnw the Force of ' 

Mufick. 

I n the Hiftory of the Royal Academy in France, ft 
the Tear 1717* (under the Head of Obfervations upon 
Thyficks in General ) we find a Relation of a great 
Mufician, and in the Hift. of 1708. of a Dancing- 
Mafter ; the firft of whom was taken with a con- 
tinued Feaver and great Ravings; and the laft with ■ 
a very violent Feaver attended with a kind of « 
Lethargy, and afterwards with Madnefs ; and that 
both of ’em were perfectly reftored to their Senfes 
by Mufick. 

We alfo find feveral Obfervations made upon 
Perfons that have been flung by a Tarantula , a 
Creature found in Italy, of the Shape and Size of a 
great Spider, which has produced the extreameft 
Diforders in their Underftanding, Motions and 
Powers of Life; the Faces of fome turning back, 
their Feet and Hands as if they were Dead ; others 
lying Speechlefs, or in deep Melancholy, feeking 
Solitary and Burying Places ; fometimes digging 
Pitts and Holes, which they fill with Water, and 
wallow in the Mud thereof like Swine ; finally, 
after having undergone innumerable Miferies, their 
Diftempers have only ended with their Lives. 

I fhall not enquire into the Caufes thereof, but we 
are taught by Experience, that this Great Evil, for 
which hitherto no other Remedy is known, can on- 
ly be cured by the Sound of Mufick, of which dif- 
ferent Airs and Tunes muft be played, according 
to the different Nature and Colour of thofe Taran- 
tula’s that have given the Wounds. 

They that defire a fuller Information of thefe 
Matters, may be pleafed to confult what Signior 
Baglivi has faid about it. 

* 
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Whilft l was writing this, a certain Learned 
Gentleman, and a Great Mafter in Mufick, did 
me the Honour of a Vific ; and, as our Difcourfe 
occafionally fell upon this Subjed, was pleafed to 
inform me that the famous Italian Mufician, Angelo 
Vitali } had related to him the following Story, and 
allured him of the Truth of it: Namely, that a 
certain Player upon the Lute at Venice had boafted, 
that by his playing he could deprive the Hearers 
of the ufe of their Underftanding ; whereupon he 
was fent for by the Doge 3 who was a Lover of Mu- 
fick, and commanded to put his Art in Pra&ice be- 
fore him ; where, after having played fome time 
very finely, and to the amazement of the Hearers, 
he at laft began a mournful Tune, with a Defign, 
as far as he was able, to put the Doge into a me- 
lancholy Humour, and prefently after, he {truck 
up a jovial one, to difpofehim to Mirth and Dan- 
cing ; and after having repeated thofe two kinds of 
Tunes feveral times by turns, he was order’d by the 
Doge , who feemed to be no longer able to endure 
thofe different Emotions which he felt in his Soul, 
to forbear Playing any longer. 

Now that fuch fudden Variations in Tunes, by 
which Men are in one Minute’s time render’d very 
Sorrowful, and the next no lefs Merry, do produce 
Itrange Effects upon our Minds, may eafily be con- 
ceived by thofe that have ever felt the Power of 
Mufick from an able 'Hand: At leaft, it is very 
plain from hence, and from numberlefs other ln- 
ftances, how much the Senfe of Hearing contributes 
towards exciting the Paflions. 


Sect, 
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Sect. XXX. The Force of other SounJs. 

jb J 

H owever, let no body think that nothing but 
good Mufick is capable of exciting Paftions and 
Diforders in the Minds of Men, fmce we have feen 
the like Effe&s produced by other Sounds. E- 
very body can furnifh Inftancesof'the extraordinary 
Emotions and Paftions which the Noife of a Drum, 
and the Difcharge of Guns, do excite in the Souls 
of thofe that have been in Sieges or Engagements 
by Sea or Land. 

Phyficians likewife meet with many fuch Inftan- . 
ces in their Praftice. Thus we fee Women that 
are troubled with Hyfterical Fits oftentimes upon 
the (hutting of a Door, the falling of a Book, or 
any other unexpedled Sound, very much difturb’d 
and frighten’d, fo as to ftarc or leap at it. 

I have met with fome, that being troubled with 
this grievous Diftemper , are not in a continual 
Fright, but complain very often, that they fanfy 
they hear the common Voices of Men juft as if 
they were the fhrill Sounds of a Great Bell conti- 
nually ringing in their Ears, which made them 
ready to faint. 




CON- 
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CONTEMPLATION XIV. 

« 

Of the Senfes of Tafling , Smelling and 

Feeling . 


Sect. I. Of the Ntcefjity of the fd[t. 

N OW as the great Creator is wonderfully Wife 
and Gracious in adapting us to the Senfes of 
Seeing and Hearing, he is not lefs fo in the Man- 
ner by which he makes our Meat and Drink,' the 
two neceffary Supports of a decaying Life, fo a- 
greeable to us. 

It feems very unreafonable and improbable, that 
any body fhould be negligent in the feafonable Ufe 
of Food j bur, tinlefs it had alfo pieafed the Good- 
nefs and Loving Kindnefs of our adorable Creator, 
to beftow upon us the Senfe of Taping, and there- 
by to render the trouble of Eating and Drinking 
grateful and pleafing to us, there feemed a Danger 
that many People would have confider’d it as a Bur- 
den and Slavery, and would therefore have often 
let it alone, at leaft, they would not have ufed it 
in due Time or Quantity. And this will not ap- 
p ar ftrange to any Body that has ever obferved 
wich How much Averfion, and many times with 
Loadnng too, we are brought to the life of Medi- 
c'nes, which, with refped to the neceility of ’em, 
do far exceed Food itfelf. 

, VoL I. , U S.sjp*, 

m 


i 
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Sect. II. The Seat of Tafting is in the Mouth. 


Now can any Man think that it happen’d with- 
out the Wifdom of the Creator, that the Senfe of 
Tafting fhould be juft placed in the Mouth, in 
which all Food is at firft received, mafticated, or 
made fmallby Chewing, .and moiften’d with Spit- 
tle, and no where elfe ? 


Sect. III. Several Notions about the In(lruments of 

Tafting. 

But, in how great Darknefs the Ancients 
were, with refpeft to the true Inftrumenrs by 
which this Senfe of Tafting is performed in us, 
and how doubtfully and variouflyeven the Modern 
Enquirers have writ concerning them, may be 
learned from the Letter of Malpighi de Lingua ; fome 
placing the true Inftrument of Taft in the upper 
Membrane of the Tongue ; others in the fpungy 
Membrane thereof ; others again in the Nerves that 
are fpread throughout the whole Tongue ; fome 
in the Almond- Glands, and their extended Mem- 
branes ; others in the Throat \ a few in the Pal- 
Jate, which laft have been entirely confuted a few 
Years ago, by the Learned Bohnius 3 Circul. Anat. p. 
37 j. At prefent molt People place them in thofe 
little Protuberances, which they call the Papilla or 
Nipples. . 


Sect. IV. The Inftrumnts of Taft. 

W e (hall not let ourfelves farther into this Mat- 
ter, which perhaps may be hereafter cleared up 
by more Experiments, but only fay, that the laft 
of the above- mention’d Opinions is efteemed the 
trueft, by the greateft Enquirers into Nature 

. among 
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among the Moderns. We fee then, that the Stru- 
&ureof the little Nipples appear peculiar in the 
Tongue above other Parts, and that they havefuch 
a fingularTorm, as feems to be required for one of 
the external Senfes : fince it is probable, that in 
the Tegument of the Tongue, thefe Orifices were 
exprtfi> made in order to admit into them the Par- 
ticles of Pood moilten’d by the Glands, and to.con- 
vey them to the Papilla tnat lye there-under,where- 
by they are a'ffe&ed with that Senfation which we 
call Tag. 

F.or which purpofe the accurate Diffedlions of the 
above-mCntion’d Malpighi and others, have (hewn, 
that the Nerves of the Fifth and Ninth Pair, which 
are held to be the Nerves of Tailing, are inferred in 
thefe Papilla after a particular manner, and feem 
chiefly to form this whole Nerve and Papillous Bo- 
dy ; acc >rdingly (as it is likewife obferved by the 
fame Malpighius de Lingua , p. j 6.) we find, that the 
Nerves that are adapted to one of the external Sen- 
fes, are at laft dilated into a flat and membranous 
Body. 

Now in what manner foever all this is of ufe to 
the Senfe of Tafiing , we may at leaft obferve here 
likewife, the wonderful Wifdom of the Creator, 
who has been pleas’d to lodge in the Parts of the 
Mouth fuch Inftruments as are proper to excite in 
us this fenfation of Tag ; of which, tho’ the Stru- 
cture were perfectly underltood by Anatomifts ; yet 
the molt skilful of ’em all could never be able fo 
much as to guefs how the Soul would be affected 
thereby, had he not before-hand been taught by 
con inual Experience, what it is to Tag a thing. 
And can any one fan’fy that fo Necelfary, fo Won- 
derful a Texture derives its origin from ?ncer Chance, 
or the ignorant La7vs of Nature ? 
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Sect. V , and VI. Experiments to Jbew that the Taft 

is in the Palate. 




The famous Enquirer into the Secrets of Na- 
ture, Malpighi , has dilcover’d Papilla or Nipples in 
the Palate, or Roof of the Mouth, and^ in the : 
Cheeks alfo ; fo that according to his Hypothefis, 
the Palate, being likewife provided with the true 
Inftruments of Taft, muft neceftarily have that Sen- 
fa ti on alfo. 

To this we may add, that the later Writings of 
the Profeffors Bergerus and Hojfmanus , publifhed fince 
the Year 1700. do alfo pofitively afcribe the Taft 
co the Palate, affirming, that Pliny in his Natural 
Hiftory has done the fame ; but they are particu- 
larly induced thereto by the afore-mention’d Ob- 
fervations of Malpighi *, and farther, by the account ' 
we have in the third Year of the German E.phimeri- 
des , of a Child of about 8 or 9 Years old, in low- 
er Poittouy who in the Small-Pox loft his whole 
Tongue by a Cancer, and fpit it out by Piece- 
meal; infomuch thac at laft there did not remain 
any Sign that he had had one. Notwitbftanding 
which, this Child did not only Speak, Spit, Chew, 
and fwallow his Victuals, but could likewife Taft,by 
the remaining Structure of his Mouth ; and ( as the 
Author, who was a Surgeon of Saumitr } fays ch. 8.) 
he could diftinguilh all kinds of Tafts very well; 
whence the Writer farther infers from Pliny , that 
the Taft muft alfo belong to the Palate. 

But fince this is a thing in which Experience, 
as in all others, ought to be the Judge, and as the 
cryal hereof may be eafily matie j Let a Man only 
take a little powder’d Sugar, Syrup, or any other 
fweet Matter, and lay it upon die Tongue ; and 
as foon as ever they are melced he will begin to 
Taft ; probably, becaufe they then begin to pene- 
trate 
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trate and fink into the Orifices of the upper Tegu- 
ment of the Tongue, with the moifture of the Spit- 
tle, and fo irritate the Nervous Papilla that lye un- 
der the fame. 

But if he proceeds farther, and endeavours to 
fwallow the fweet Matter when ’tis melted, and 
to that End, prelfes it with the Tongue againft 
the hinder Part of the Palate, he will plainly find, 
that that Part is likewife affeded with the Sweet- 
nefs ,• and efpecially, if after fuch Swallowing, he 
prefently draws the Tongue back again to the Pa- 
late, keeping it down in fuch a manner that it can- 
not touch the fame, he will find, that when after- 
wards the Taft of the Sugar does ad upon the 
Tongue a little more fenfibly, the Palate will be 
alfo more fenfibly affeded with it for a time. From 
whereby, at leaft, of how little moment foever this 
Experiment is, all thofe difagreeing Notions feem 
to be over-thrown, and the Opinion, that the Senfe 
of Tailing is likewife in the Palate, is eftablifhed 
upon them. * 

r 

S E c t. VII. Tbe In fir urgent s of Swelling. 

N o w to pafs on to the Senfe of Smelling ; Can 
any one without acknowledging the Wifdom and 
Goodnefs of GOD, obferve, that whereas the Bone 
of the Head is otherwife fo hard, the Nerves of 
Smelling have a Bone to themfelves, which, in or- 
der to afford them a Palfage, is full of little Holes 
like a Sieve, and which is therefore called the Spon- 
gy or Sieve-like Bone ; thro’ which the faid Nerves 
tranfmit their little Threads and Branches (being 
there encompalfed by the Dura-Mater') to the Pa- 
pillous Membrane or Flefb, as fome call it, which 
lines the Cavities that are in this Spongy-Bone, 
and in the top of the Noftrils, and which Nerves 
are expanded therein, in order probably to com- 

U 3 pofe 
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pofe the lnftrument of Smelling ? For that this Irj- 
ftrument, which produces Smelling, is not below ? 
but at the top of the Noftrils, appears from hence ; 
that in order to Smell, a drawing in of the Breath 
is neceflfary, whereby the Particles of the Olfacto- 
ry Matter being mingled with Air, muft ftrike with 
feme Force againft the Papillous Tegument, to 
produce the Senfe of Smelling : And every one that 
holds his Breath, tho’ never fo little, can eaftly ex- 
perience, that tho’ any Smell be brought under his 
Nofe, yet he is not affeCted with it, till he draws 
in his Breath again. 

This Experiment Teemed indeed too trifling and 
too well known to be mentioned here ; were it not 
that a certain Learned and Ingenious Author had 
denied the fame. From whence again, as above, 
in the Buflnefs of Tailing, the Weaknefs of all that 
is Humane does but too eafily appear. 

f j 

Sect. VIII. Convictions from the foregoing Obfer- 

vations. 


N o w, can any one that is endowed with Reafon 
deny the wife Difpofitions of thefe Inftruments, 
namely, that fince the Olfactory Particles are con- 
vey’d by the Air, the Inftruments of Smelling are 
to be found exactly in the Place thro’ which the 
Air continually pafies and* repaftes on the account 
of Refpiration ? That they are placed juft over the 
Mouth to communicate to us, at the firft, by this 
Senfe of Smelling, fome Knowledge of the Qua- 
lities of Meat and Drink which we are about to 
ufe? That the Noftrils are broader at the Bottom, 
that they may receive fo much more of the Olfa- 
ctory Particles \ but narrower at the Top, to the 
End, that by the Compreftton of thofe Particles, 
the OlfaCtory Membrane and Nerves may be the 
more powerfully affeCted therewith ? 
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Sect. IX. The Senfe of Feeling. 

( Besides the foregoing Senfes, the Inftruments 
of which are all difpofed in their proper Places, 
there is one more, which is called the Feeling , which 
is in a manner diftributed throughout the whole Bo- 
dy, efpecially, if we underftand thereby the Senfa- 
tion of Pain : But if we do not extend it any farther 
than to that Power or Faculty by which, when we 
touch any Bodies without us, we are enabled to 
difcover the Roughnefs or Smoothnefs, the Soli- 
dity or Fluidity, and other Qualities thereof, we 
can only then fuppofe the Seat of this Senfe to be 
in the Skin. Accordingly, we know that this lat- 
ter is diftinguifhed in the Latin Tongue by the 
Word Tattus, or Touching ; and that when wo 
would mention the Senfation of Pain , we ex- 
prefs it by the Word Senfus , and not Taftus Do - 
loris. 


Sect. X. The Instruments of Feeling ’. 

Now that this laft, that is to fay the Touchy is 
only Seated in the Skin, which is naked and ex- 
pofed to the Obje&s that are without us, is fuf- 
ficiently known to the Modern Anatomifts } as 
alfo, that there is in the Skin a Difpofition and 
Contexture analogous to that of the Tongue, 
which the diligent Malpghi and others, find to con- 
fift (befides the Blood and other VefTels) of Glands, 
each of which has a little Receptacle or Hole that 
is open externally, and affords a Paffage to the 
Sweat and Perfpiration : From whence it comes, 
that there arife outwardly from the faid Skin lictle 
Pyramidal Protuberances, like Nipples, which are 
encompaffed and fatten’d together by a RetiTor- 

17 4 pious 


30$ The Religious Philofopher. 

mous Body lying between (the Cutis and the Cu- 
ticula. 

Thefe FapHU or Nipples, are what have been 
of laje Years, and with great appearance of Truth, 
accounted the Inftruments of Feeling, becaufe the 
Microfcopes feem to inform us that they fpring 
from the Nerves, the Branches of which are in- 
ferted very thick in the Skin, and are more nume- 
rous in Proportion, than thofe that run to the 
Mufcles' or any other Parts, as the great De- 
fcriber of Nerves, Vieujfens , has fhewn in his 
Preface concerning them. It is likewife plain 
from hence, by the help of the Microfcope, that 
thefe Papillous Protuberances make the upper Skin 
rife in many Places, to the End, that it may be fo 
much the more eafily affe&ed by the Contaft of 
External Bodies. ‘ 

- . S £ c T. XI. ConviBiom from the foregoing 

Otifervatiorisi 

How ufeful now this Senfe of Feeling is to 
Mankind in numberlefs Cafes is fufficiently known ; 
and the more, becaufe every one that wants it, is 
in many Accidents disabled from preventing his 
Ruin ; as has been found in one, who having loft 
the Senfe of Feeling, together with Motion, on 
one fide of the Body, and fetting too clofe to the 
Fire, was miferably Burnt before he was in the 
leaft aware of it. Can then an Atkeifl fay, that 
he' is not bound to be very thankful for fo great a 
Benefit as this Faculty is, whereby he is immediate- 
ly made fenfible of any violent Heat, and confe- 
quently enablechto avoid the fame' and many other 
Inconveniencies ? Or will he fay, that it is a 
fimple and ignorant Caufe that has bellowed this 
Senfe of Fueling not only upon one Man, but like- 
• ■ >' wile 


Tjoe Religious Philofopker. 309 

wife upon all, and fixed it not in one only, but in 
all the Parts of the external Skin. 

Sect. XII. 'The Fingers and Palms of the Hand have 

a wore acute Senfe of Feeling than other Farts of the 

Body. 

Is it without Defign, that in thofe Parts in 
which we explore and feel external Obje&s, this 
Senfe is much more fine and tender than in thofe 
which we feldom ufe for that Purpofe ; for it is 
known to every one, that a Man feels more accu- 
rately with the hollow or Palm of the Hand, or 
the tips or extream Parts of the Fingers, chan in 
molt other Places ? 

And this is one of thofe Reafons from whence it 
is inferr’d, that this Papillous Body which lies be- 
tween the Skin and the upper Membrane is the real 
Inftrument of Feeling : Since it appears by expe- 
rience (according to the Teftimony of Malpighi, 
and after him of Bohnius , Bergerus , and others,) that 
jn thofe places, namely, the Palm of the Hand 
and the Tops of the Fingers, which above other 
Parts are particularly ufeful in Feeling, there is 
likewife a greater Collection of thefe Papilla or 
Protuberances, than in the other Parts of the Body, 
which are not fo frequently ufed for that purpofe. 
It is likewife obferved by Bergerus , that thefe Papilla 
are much more numerous, as well as large, at the 
Tip of the Tongue, and in the Lips ; and that 
thefe Parts do feel more accurately, as it is necef- 
(ary they fhould, to the end, that they may imme- 
diately difcover when the Food is too warm or pre- 
judicial any otherwife. 

- -i * V ' * . / 
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Sect. XIII. Convictions from what has been [aid above 
concerning all the External Senfes . 

W e do now here intreat all fuch as Hill feem 
to doubt of the Wifdom, Goodnefs and Power of 
their great Creator, yea, even the moft unfortu- 
nate and obdurate Atheifts, in cafe they can or will 
receive any kind of Inftru&ion, that they would 
ferioufly confider with us this wonderful Difpo- 
fition and Strudlure of the Senfes, and the vaft Ad- 
vantages accruing thereby, not only to one, but 
even to all Men who are in Health : And then let 
’em fay, whether they can ftill maintain with a 
good Confcience, that the Greatnefs and Good- 
nefs of Him that formed them, does not fhine out 
as brightly, yea, and more too in all thefe things^ 
than the skill of an Artificer in the Conftrudtion ot 
any curious Machine. 

When he confiders that the Smell and the Taft do 
likewife ferve ro inform us, not only of the good 
and bad Qualities of our Food, but that the Plea- 
fure which we find thereby excited in us, is an in- 
ducement to undergo this daily and continual la- 
bour and trouble of Eating and Drinking ; will he 
fay, that this happens by Chance, and that he is 
not at all indebted to Providence for all this ? That 
is to fay, for fuch noble Exhalations and Perfumes 
that proceed from fo many Plants, Herbs. Flowers, 
Gums, Spices, and other Things j for fuch a varie- 
ty of agreeable Tafts, which he daily enjoys from 
all thole Eatables and Drinkables that ferve for Food 
and Refrelhment to us. 

When he fees that feveral Parts belonging to our 
Bodies, fucn as Bones, Nails, Hair, Teeth, fo 
far as they are naked, have no Senfation in thern^ 
and yet our whole Body is encompafs’d externally 
with a Covering and Skin which has the Faculty 
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of making known, to, and informing us of every 
Thing that does fenfibly approach and touch it. 
Can he think fuch a Stru&ure as this is brought 
about without any wife Defign, and will not any 
intelligent Perfon think it unconceivable ? 

When he confiders, that the great Wonder of the 
Sight enables him to contemplate the Sun, the 
Moon, and even thofe Stars that are at an uncon- 
ceiveable Diftance from him $ and that this Senfe 
is adapted to an Enquiry into the Magnitude and 
Motion of fuch glorious Creatures, and to obferve 
their Laws and Properties ; that this Senfe of See- 
ing can impart to him the Knowledge of many 
Things that are out of the reach of all the other 
Senfes; that its Inftrnments are of fo wonderful 
a Stru&ure as has been already (hewn : That to 
the end, that nothing may be wanting to render 
this Senfe compleatly ufeful, the immenfurable 
fpace of the Heavens is every where filled with 
Light: And particularly to the end, that this Sen- 
fation fliould not be produced in Men without Plea- 
fure and Agreeablenefs, the unconceivable number 
of Rays of Light is divided into fo many kinds, ei- 
ther of Figure or Motion, as reprefent to us all vi- 
fible Obje&s with the molt pleafing Colours. Can 
he Bill fanfy, that there is no Defign nor Contri- 
vance in all this ; and that fuch a wonderful Or- 
der and Regularity of every Thing, with refpeA 
to each other, whereby Light is thus adapted to 
the Eye, and the Eye to Light, are all of ’em 
the refult of Caufes working together without Or- 
der, and without Underftanding ? Let him once 
again ask himfelf thefe Queftions in his molt feri- 
pus Retirement. 

The rather, if he obferves, that the Hearing in- 
forms us of the Motion and Percuflion of Bodies ; 
of which we oftentimes can get no Knowledge by 
ocher Senfes ; no, not even by the Sight: That 

• 1 there- 
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therefore, fince the Light does only caufe us to fee 
fuch Objeels as are before us, the Rays of ic only 
moving in Right Lines ; the Hearing warns us of 
Things that are round about us, and fuch as are 
fometimes even concealed from the Sight, becaufe 
Sounds oafs thro’ all imaginable Curvities. 

Without this Senfe of Hearing, how great would 
the trouble be in communicating our Thoughts to 
each other ? What Inconveniencies would occur 
to every one in Learning of Arts and Sciences, in 
Trade, in Pleading and other Worldly AfFurs? 

Now can any one be convinced from the Stru- 
cture of a Watch, a Mill, a Houfe, and Thoufands 
of other Artificial Machines, that the Maker of 
them propos’d to himfelf fome End in the forma- 
tion of them ; and yet with a fafe Confcience im- 
pute to weer Chance the amazing Texture of the 
Inftruments of Hearing ? And the rather when he 
confiders this Globe of the Earth furrounded with 
an Ocean of Air, of which one of its Ufes is to 
convey Sounds to our Ears? 

Let therefore one of the moft conceited Philofo- 
phers, one of the moft Strong Minds , in his own Opi- 
nion, or rather one of the moft to be lamented 
Atheifts, tell us here, in cafe he had always wanted 
one of his Senfes, for inftance, that of the Sight, 
whether, by the help of all his Pbilofophy, he could 
ever have known or learned what a fort of Senfa- 
tion that was, or how Men are affetfted with that 
which we call Seeing. 

Let him make known to us, fince the Bodily In- 
ftruments of all our Senfes are all equally produ- 
ced by, and do confift of the fame Bread, Water, 
and other kinds of Food, how it comes to pafs, 
that his Hand has not the Faculty of Seeing as well . 
as his Eye ; that his Foot does not hear as well as 
his Ear, altho’ the Light and the Air may be made 
to fall upon thofe Parts in the fame Figure and Mo- 
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tion. Can any one think, that their different 
Forms produce fuch Senfations ? Let him then ftiew 
us how they do it : Let him examine his Meat and 
Drink after all imaginable Ways, and tell us the 
reafon, why the fame Bread in the Ears becomes 
an Inftrument of Hearing, in the Tongue of Tatt- 
ing, in the Nofe of Smelling, and in the Skin of 
Feeling: He muft refolve it all into the abfolute 
Will of that adorable Creator, who is unfathom- 
able in thefe his Ways, and who communicates to 
our Souls the Knowledge of thefe Things, in fo 
wonderful a Manner. He muft therefore be ftark 
Blind that does not difcover God in all thefe 
Senfes. 

Is there no Defign nor End to be obferved in all 
this ? Let then an unhappy Atheift tell us, if he 
had a mind to make himfelf or any other Perfon 
happy, and had the Power to do it, whether he 
would not endow them with every one of the Fa- 
culties that are found in thefe Senfes : And in cafe 
he could have produced any Thing like them, tho s 
in a much lower degree of Perfection, by his Skill 
and Ingenuity, whether he would not think it a 
very great wrong done to him, if fome Body, judg- 
ing of his Performance, fhould not, or would not 
fee the Wifdom and Contrivance of the Maker 
therein. And can he ftill remain infenfible of his 
own Blindnefs, who declines to acknowledge the 
fame in fo aftonifhing a Machine, as that of Hu- 
mane Bodies ? The rather, whilft he perceives, that 
in order to render all our Senfes compleat and per- ' 
fetft, Air , Light , Plants , Living Creatures , and the 
whole Univcrfe almoft, muft contribu r e thereto. 

If then the Contemplation of all this cannot in- 
duce him to acknowledge his Maker’s Goodnels, 
and his own Obligations on thefe Accounts, with 
the utmoft Gratitude; let him bur confider with 
himfelf in what a deplorable Condition he would 

find 
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find himfelf and every Thing befides, if Mankind 
were deprived of thefe Effects of their Creator’s 
Favour, which appear in all their Senfes: And let 
him for once fuppofe, that there was a Man who 
having none of thefe External Senfes, did neither 
See, Hear , Swell , Taft, nor Feel. Now, tho’ a Man 
were always to live thus, even in good' Health/ 
could- he fufficiently exprels the Miferies of fuch a 
State ? He that rightly weighs it, would he not ra- 
ther wifti to be Dead, or to have never been Born, 
or even to have been a Stock or Stone, than which 
he is but little better in fuch a State ? Now if with- 
out this Mercy of God, the Mifery of every par- 
ticular Perfon would have been fo great} to what 
Ihall we compare that of the vaft Number of Men, 
who together make up all the Nations of the Earth, 
in cafe there were to be found upon it no other 
Creatures, but Blind, Deaf, lnfenfibk , and fo forth ? 

Have we then bellowed upon ourfelves thefe Per- 
fections of the Senfes ? No certainly. Has then 
mere Chance been able to do it ? By no means ; 
for Chance is difpofed to A<ft as well one way as 
another ,• and yet we find, that far the greater Parr, 
yea, all found People, are born with all thefe 
Senfes. 

Let therefore a miferable Atheift confefs, that 
he is not only ignorant, but that he mult likewife 
for ever remain fo, of the manner in which our 
Senfes are produced, and do operate in us. All of 
them confift in a Motion and Impreftion that ex- 
ternal ObjeCls make upon us ; all of them confift of 
a Motion or Paftion of fome of the Parts of our 
Body } all of them confift of Inftruments produ- 
ced by the fame Meat and Drink ; and, according 
to the beft Philofophy, all of them feem to refulc 
only from a various Motions of the fame Matter. 

Whence then- proceed the different Conceptions 
which we find in ourfelves, upon Seeing, Hearing, 

Tailing, 
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Taking, Smelling and Feeling ? Muft not then the 
Atheift, fince there can be no other Subterfuge, 
acknowledge that there is fomething Immaterial in 
us, which is the Gaufe thereof? Let it be fo: But 
if it be Incorporeal, how can it be moved by fome- 
thing that is Corporeal ? For there is nothing but 
Bodies and Motions, both in the Matters round 
about us, and in the Inftruments themfelves of our 
Senfes : Will he fay then, that a Soul cannot be 
moved becaufe it is Incorporeal? How then does 
it happen, that a Subftance, which can neither be 
moved, nor touched by Bodies, is yet* affeded by, 
or thro’ the Motions of Bodies ; and can See , Hear , 
Taft , Smell or Feel ? For that it is fo in Fad, cannot 
be denyed. 

I think we need not ufe any farther Arguments 
to drive an Atheift into a Confeflion of his total 
Ignorance. And if he do-s not know how all 
thefe Things come to pafs, as his own Conference 
muft convince him that he does not, how can he, 
if he would be taken but for a tolerably Wife Man, 
pretend to maintain it for a Truth, that a Thing, 
which he does not know how it happens, can be 
produced by the necelfary and ignorant Laws of 
Nature ; Let him refled upon all the Things moft 
ferioufly with himfelf, before he proceeds any far- 
ther. 

If then this is only to be aferibed to a Powerful, 
Wife and Gracious Creator, who, that has the leaft 
fpatk of Gratitude or Generofity in him, can for- 
bear owning thefe Benefits with a Thankful Heart ? 
And even tho’ it were an Atheift himfeif, could he 
peifift in Biafpheming a God that had accumula- 
ted on him fo many Favours, and in denying all 
his Attributes, yea his very Exiftence, muft he not 
exped to feel at laft the Vengeance of that Power 
which he had fo long eppofed ? 


Sect. 
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Sect. XIV. Farther Convictions from the limited 
Towers of our Senfes, 


I have often contemplated with the deepeft Hu- 
mility , not only the afore-mention’d wonderful 
Stru&ure, and invaluable Advantages of our Ex- 
ternal Senfes, but likewife the unfearchable Wa>s 
of our great Creator in determining and bounding 
the fame. The unhappy Philofophers may fanfy 
perhaps to cover themfelves againft the Stings and 
Reproaches of their own Confciences, by object- 
ing, that fince fo Powerful a Being has fo boun- 
tifully beftow’d fuch Perfections on Mankind, by 
adorning them with the Faculties of the external 
Senfes, why has he not diftributed the fame in 
equal degrees of goodnefs to every individual Per- 
fon, to which we fee fome of ’em afterwards at- 
tain, by the help of outward means ? 

In anfwer to which, we Ihall not flop here to 
fhew, that it does by no means agree with the 
condition of any one who is nothing but a Creature , 
to prefcribe Laws to his great Creator ; and in cafe 
a Pot fhould fay to the Artificer who made it, why 
haft thou formed me thus ? They themfelves would 
deride the abfurd Queftion : This is certain, that 
not one of thefe Philofophers is able to produce 
the leaft Argument, to fliew that it is not much 
more equitable to confefs with Chrifiians, that we 
muft only afcribe it' to the Will of the Supreme Go- 
vernor of all Things, that the Faculties of Men 
fhou’d not rife to the higheft Point of Perfection in 
this Life ,* and that his Wifdom referves this for fuch 
only whom, in the approaching Eternity, he will 
vouchfafe to make proper Subjects for knowing his 
Attributes in the higheft degree of Glory \ rather 
than to think it a defeCt in the Power of him, who 
muft be own’d Infcrutable in the Things he has al- 
ready done. But 
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But let us likewife in our turn ask thefe Obje- 
dors another Queftion : muft they not own that ic 
would be an undeniable Token of the vilefl Ingra- 
titude, if a Man, that had receiv’d from another 
wi.o ow’d him nothing, more Favours than he could 
have even defire, d or thought of, fhould obferve af- 
t' rwards that the Wifdom of his Generous Bene- 
factor might have extended itfelf yet farther, and 
that his Power was infinitely greater, fo that if' he 
had thought fit, he could have endow’d him with 
more noble Faculties than what he had hitherto 
bellow’d upon him ; and thereupon make this un- 
reafonable conclufion, that fince he. had not given 
him all he could, he therefore ow’d him nothing 
for what he had already receiv’d from his liberal 
Hand ? 

But if all that we have already faid concerning 
the Senfes, be not fufficient to convince him, let 
us go one ftep farther, and fhew, that even the 
Bounds themfelves, within which the extent of the • 
Power of outward Senfes is confined, do likewife 
contribute to make us more happy, than if they 
could be expended a great deal farther, as in this 
laft Age they are found to do, by the help of Ar- 
tificial Inftruments. 

Let us fuppofe, that our Eyes had the Faculty of 
our Modern Microfcopes j it is true, that they 
would fhew us a World of new Creatures j a drop 
of Pepper-water, or Vinegar, and the Seminal 
Matter of Creatures would appear like Ponds or 
Rivers full of Fifh ; the Scum of {linking and pu- 
trified Liquors, like a Field full of Flowers and 
Plants ; the Mites in Cheefe, Ike great hairy Spi- 
ders, and a Thoufand other Things in like Propor~ 
tion ; but it may be alfo no lefs eafily conceived 
what a Loathing of many Things, which in them- 
felves are other wife very good and ufeful, thefe 
Swarms of Infers would produce in us, which per- 

X . haps 
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haps would be more evident, if you had Teen as I 
have., how fome People viewing the Mites in a 
piece of Cheefe thro’ a Microfcope, and upon one 
of chefe exceeding (mall Creatures falling off, fud- 
denly- fnatch’d away their Hands, for fear it fhould 
fall upon them, which, by reafon of the Smalnefs 
of the Creature, excited a general Laughter in 
fome of the Standers by j but in others, more grave 
Reflexions on account of the Wifdom of God, 
who has been pleafed to conceal thefe Things from 
the naked Eye of Ignorant and Fearful People : 
And yet to blefs the Difcoveries of Men by the 
Inventions of New Glaffes, fo far, that the necef- 
fary Means fhould not be wanting to fuch as endea- 
vour to look into thefe Wonders. 

Moreover, would thefe Philofophers even dare 
to defire, that their own Eyes fhould be endowed 
with the Qualities of the beft Microfcopes in cafe 
they underftood the Nature and Foundation there- 
of ? And would they judge themfelves more happy, 
by feeing an Object fo fmali in icfelf, magnified to 
fo large a Size ? When in the mean time all that 
their Sight could extend itfelf to, would be con- 
tained within more narrow Bounds than that of a 
Grain of Sand j nor would they be able to fee any 
ObjeXs plainly and diftinXly, but fuch as were at 
no farther Diftance from their Eyes, than one or 
two Inches : And as for all other Things that were 
more remote, fuch as Men, Bealls, Trees and 
Plants, to fay nothing of the Sun, Moon and Stars, 
thofe fublime Creatures, they would either be en- 
tirely lnvifible to them, or would appear at leaf! 
very confufedly ; yea, if all this were fo, and that 
the natural Sight could penetrate as far as the fineit 
Microfcopes, none that have ever experienced the 
fame can deny, but that, by the help of them, one 
may fee Bodies compounded of a Thoufand little 
Particles \ and confequently, that in order to fee 
• every \ 
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every Thing truly, antHxi its Original or laft Parts* 
the Sight muft be ftill extended inconceivably far- 
ther than fuch Microfcopes have yet been able to , 
cat ■ y it. 

Now, on the other hand* fuppofe our Natural 
Eyes to be great Telefcopes, like thofe that have 
enabled us to obferve fo many new Stars in the 
Hesve«s, and make fo many new Difcoveries in 
the Sun, Moon and Stars, they would be again lia- 
ble to this Inconvenience, that they would be of 
very little ufe in feeing the Obje&s that furround 
us, as they would like wife noc a little obftru& the 
Contemplation of all other Obje£b upon the Earth, 
becaufe they would fee too much of the Vapours 
and Exhalations continually rifing from the Ground, 
which, like great thick Clouds, would hide every 
other vifible Matter ; as is but too well known to 
fuch as ufe thefe Inftruments. 

Thus likewife, if the Senfe of Smelling fhould be 
as acute and nice in Men, as it feems to be in fome 
kinds of Hunting Dogs ; no Perfon, no Creature, 
could ever meet us, nor could we pafs by any 
Footfteps of them without being ftrongly affe&ed 
with the Effluvia that proceed from them ; and we 
fhould be forced to turn our Attention, tho* never 
fo much againft our Wills, and tho’ we ought to 
apply it to more exalted Obje&s, I fay, we fhould 
be compelled to fix it upon thefe contemptible 
Matters. 

In cafe the Tongue fhould make us Tafle Food of 
the loweft favour, with as high a Senfation as now 
the ftrongeft and fineft Ragouts , or made Difhes do 
produce ; there need no farther Proof to induce 
every one to confefs, thac this alone would fuffice 
to render fuch Food very difagreeable to us, after 
having ufed it but a few times. 

Could the Hearing fo nicely obferve all Sonndsy 
as it is now found to do,- when, by the help of the 
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Long Tube, or Speaking Trumpet held to the Ear, 
any Body Whifpers foftly into the Broad End of it ; 
how little Attention would People have for fome 
Things ? Certainly no more than we have when 
we find ourfelves in the midft of a confuted Noife 
and Bawling of a great many Voices, or the loud 
Peals of Drums and Guns. They that have ever 
been witnefles of the Inconveniencies that Sick Peo- 
ple undergo by Hearing too acutely, will eSfily be 
convinced of this Truth. 

If the Feeling were To tender and nice in all the 
Parts of the Body, as we find it in the moft fenfible 
Places, and in the Membranes of the Eyes ; muffc 
we not own that we fhould be very unhappy, and 
fuffer a great deal of Pain too, by the touch of the 
lighteft Feather? 

To conclude; can any Body reflect upon all this, 
without acknowledging therein the Goodnefs of 
his Maker, who has not only furnifhed him with 
fuch noble Perfections, as are the external Senfes, 
for want of which, he would not be better than a 
Stock ; but who has likewife out of his adorable 
VVifdom, included thefe Powers within fuch Bounds, 
, without which they .would have been no other 
than burdenfome to us, and a perpetual Obftru&i- 
on in the attentive Contemplation of greater Mat- 
ters ? m 

If it (hould appear to fome, that we have dwelt 
longer upon this Subject than is perhaps agreeable 
to enij let them be pleafed to remember, that our 
Principal Defign throughout this whole Work, is 
to reprefent to Infidels and Atheifis , the Wifdom and 
Goodnefs of their Creator, which fhines out fo 
brightly in the external Senfes of Men, and the 
unconceivable Faculties, or Properties thereof even 
to thofe that are afraid of being convinced there- 
by ; and in which the Adorable Author of all thefe 
Things has moft evidently {hewn that he ought to 
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be diftinguilht in an illuftrious manner from meer 
Chance , and yet more, from Neceffary Laws, or 
from a Nature that works without Knowledge or 
Underltanding. 

Nothing more feems requifite towards an irrefra- 
gable Conviction hereof, than that what all the 
Learned, as well as we, have advanced concern- 
ing the Senfes, {hould be filently, attentively, and 
impartially weigh'd : when perhaps he that has fo 
Bountifully bellow’d them, may vouchfafe to Blefs 
the Means for the Conviction of thofe who have 
hitherto doubted of thefe Important Truths. 



CONTEMPLATION XV. 

That the 'Union of Soul and Body is un - 
known to us : Convictions from thence. 


Sect. L The Union of the Soul and Body unknown to 
us : Convittion* from thence. 

N O W lince each of thefe External Senfes do 
lead us up to the Soul ; can there likewife 
be any Perfon i'o unhappy, as truly to reflect upon 
this Wonder, furpaffing the Conception of all the 
Philofophers, this molt altonifhing Manner, after 
which the Body is united to the Soul, without be- 
ing thereby convinced of the inexpreffible Power 
and Wifdom of Him that made ’em ? Of Him, who 
has Ihewn himfelf in this, a§ well as in many other 
Things, after a glorious Manner, both Wonderful 
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and Adorable ; who, whilft He thus Works in 
Ways unfathomable by all Men, does likewife 
compel even his Enemies to be Witneffes thereof. 

And tho* others may think that they can form 
any Notions thereof ; yet an Atheift muft confefs, 
that there is fomething in it which is perfe&ly un- 
intelligible to him. 

For fuppofe he (hould boldly maintain, that the 
Corporeal Matter (in which, however, he can 
fhew us nothing but Motion) has the Property of 
Thinking and Underftanding ; let him tell us, and 
prove to us, what Compofition of Parts, what Force, 
what Swifcnefs, what Limits and Dire&ions of 
Courfe, either according to right or crooked Lines, 
are required in Matter thus moved, to render it ca- 
pable of Reafoning and Comprehending a Mathe- 
matical Demonftration. And we fhall not need 
to ask him, whether this furpaffes his Underftand- 
ing- 

Or, fuppofe alfo, that he (hould, according to 
Reafon and Experience, affirm, that his Soul is In- 
corporeal ; let him (hew us, how it comes to pafs, 
that a Soul being Immaterial in its Exiftence, and 
which, according to all the Notions we are wont 
to form of it, can neither touch nor be touched by a 
Body,and yet can be affecled by, or through , or accord- 
ing to the Motion of the Body (for we fhall not here 
difpute about the manner of it, that being not ne- 
celTary with refpedi to Atheifts) and 'vice verfa , how 
the Soul can affed and move the Body, or at leaf!: 
adminifter Occafion thereto, which, for the forego- 
ing 'Reafons, we need not now examine : So that 
by its mere Will* the Body being in good Health, 
the ftretching out the Hand, for inftance, imme- 
diately follows; and if that Hand (hould be burnt, 
the Soul immediately feels Pain/ Now if all this 
were not' as certainly kno,wn to him, as the mo ft 
certain Thing in the "World is, forafmuch as he can 
wv r* ;;; 1 be 
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be every minute convinced thereof, by repeated 
Experiments, would not he be tempted to look upon 
fo difagreeing Notions, and which have not the 
leaft Analogy to one another, as grofs Falfhoods 
and vain Conceptions of the Brain ? Wherefore, 
whatever an Acheift may fanfy to himfelf, the man- 
ner of the Union of the Soul and Body muft al- 
ways remain inconceivable and unintelligible to 

1 know very well, in cafe we proceed .no far- 
ther, that the great Difagreement, concerning the 
manner in which the Body is moved by the Will, 
and which has occafion’d many Controverfies among 
Great and Wife Men, muft be left undetermined 
by us ~ But neither is this the Place, nor yet the 
Time, to fay any Thing about it, fince we only- 
write for the Conviftion of Atheifts ; whereas the 
others, howmuch foever they differ in their Opini- 
ons, do all agree in the Belief of a God. 

And we don’t think it fufficient to have ftiewn 
here, that whatever an unhappy Philofopher, who 
owns no God, may fay or think concerning thefe 
Matters, it all terminates in being Incomprehenfi- 
ble, if he will fatisfy his Ideas and undoubted Ex- 
periences i which was our only Defign at prefent. 

Let the Atheift therefore learn in the terror of 
his Heart, that there lies an irrefragable Proof in 
what he finds in himfelf to be undeniable, that his 
Reafon and Ideas, as much as he relies on them, 
are utterly incapable to inform him of the Juft Dif- 
pofition, and the manner in A&ing or Things that 
exift without him, according to Truth ; and then 
confider whether it be fafe for him to perfevere in 
Blafpheming, or Denying a God fo incomprehen- 
fibly Mighty and Powerful. 

At leaft can he, or any one elfe pronounce that 
the Things of which he acknowledges not to. un- 
derftapd the manner of their Operations, are pro- 
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duced by meer Chance? And can Chance, or any 
Caufe that is wholly Ignorant of what it is doing, 
and which works without Laws or Rules, produce 
Things of fo great moment, and fo inferable j 
even to the mo ft penetrating Genius, fo Frequent- 
ly, fo Conftantly,'and with fo much Order? And 
what can the greateft Philofopher fay of thefs 
Things, otherwife than that Experiencing daily 
that fomething happens in himfelf, which if it did 
net, he ftiould think impoflible, he is forced to own 
the Stamp of God’s infinite Power, which is im- 
preft on him, and upon all others, even thofe that 
deny or hate him, without their Concurrence, and 
againft their Will. And perhaps it is no wrong 
Conclufion of theirs who maintain, that we do not 
yet rightly underftand or know either our Soul or 
our with refpedt to their true Nature and Pro- 
perties. For if both of ’em were fo fully known 
by us as fome Philofophers imagin, how is it pofti- 
ble that any Thing can happen fo plainly and fen- 
fibly between ’em both, as every one experiences in 
himfelf, and yet is fo unintelligible, as to the man- 
ner of Acting, to all that have inquir'd into the 
fame \ infomuch that none have been able to fay 
any Thing concerning them, which does not at 
laft terminate in an ablolute Incomer then fbil'.t) ? 

Sect. II. Convictions from tbs foregoing Refers lows. 

Before we quit this Subject of the Soul, the 
greateft and moft Precious Gift in the World, 
whereby it has pleafed the infinitely Gracious Cre- 
ator to render Men Happy: if an Atheift be not 
yet fully convinced how mifer^ble he would have 
been himfelf, and all others with him, if Gcd bad 
not vouchfafed the Ufe of any external Senfts, 
thereby excited to Thank fdnefs towards his Ma- 
ker ; Let him confider ye: further what would 
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have been the condition of Mankind, if none a- 
mong them had been endowed with Underftanding. 
What is a Man to himfelf, and what would all the 
Riches in the World have been to a Man in fuch a 
Stare ? We find an illuftrious Inftance hereof in the 
Hiftory of that mighty Monarch of the whole 
Earth, as far as it was then known, the great Afe- 
bucbadnezz,ar } who upon the lofs of his Underftand- 
ing was not only debarr’d 2II Converfation with 
Men, but being thruft out of his exalted Throne 
by his own Subjects, was forced to keep Company 
with the Bealls of the Field. 

And now fuppofe the whole World fhould abound 
with brutal, raving-mad Fellows, or be full of 
Foo’s and Ideots ; or to exprefs it in a Term that 
often comprehends it all, of drunken Sots, that had 
loft the ufe of their Reafon ; can any body reflect 
upon the unfpeakable (how fhall we call it) the 
fad and deplorable, or horrible and frightful Con- 
dition of all things, without wifhing rather to be 
dead, than alive among fuch People ? Now this in- 
valuable Treafure, this precious Jewel of the Un- 
der (landing, every one knows he is not able to be- 
llow on himfelf. And can he imagin that he who 
indow’d him therewith, and that, without any help 
on his part, don’t expecl to be thanked for fo great 
a Benefit ? 

Sect. III. The Bounds of this Union. 

This Union of the Soul and Body is not only 
wonderful in itfelf, and in the manner in which it 
happens, but likewife in the Bounds and Limits 
which are prefcribed to ic. We find it thus in the 
firft Place, that the Soul does not operate by its Will 
(however it be! upon cur whole Body • or rather, 
that cur whole Bed; is not fubjtcl to the Scul in its Mo- 
t'.vs , but only, as ic Ihouid feem, thofe Parcs that 
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receive their Nerves from the Cerebellum and Back- 
Bone: Wherefore ic is only our Arms, Hands, 
Legs, and all thofe Members wich which we are 
faid to ad freely , that are moved according to 
the Pleafure of the Soul ; whilft other Parts, which 
have their Nerves from the Cerebrum , and which 
do only ferve for Life and the Support thereof, 
as the Hearty the Arteries , the Stomach , the Bowels , 
&c. do by no means obey the Will of the Soul, 
nor, like the fomier, can be moved or dope at 
Pleafure. 

Secondly, Neither docs the Soul feel when every Part 
of the Body is aCled upon 3 or ajfeCled. T hus we find, 
that befides the Hair and Nails f the Bones themfelves 
are likewife infenfible pairwhich make up a great 
Part of our Body : Not to mention that the Lungs 
are known to wafte away in many Men without 
Pain ; and that Chirurgical Obfervations teach 
us, that the Subftante of the Brain may fuffer 
very much, without communicating any Senfadon 
thereof to the Soul. 

Sect. IV. Convictions from thence. 

Can now a deplorable Atheift think he has 
fo much caufe to accufc the Chriftians of Creduli- 
ty, when he hears them make the following Con- 
clufion from the above-mentiond Premifes : That 
fince no Body can juftly aferibe all this to mere 
Chance, working indifferently one way as well as 
another, this is a true and convincing Proof, that 
it can by no means proceed from a necelfary Series 
of Laws of Nature, always ading after one and the 
fame manner, that the Soul fhou’d have the afore- 
faid Pvelation or Refped to the Body : Forafmuch 
as the Wife Creator being delirous to couvince us 
all, that He neither operates by Chance, nor is 
confined and determined by certain necelfary 
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Laws, but freely, and according to his own good 
Pleafure, has render’d fome Parts of the Body obe- 
dient to the Will of the Soul*, -and caufed others co 
move entirely independent thereupon ^ neverthe- 
lefs, thefe laft as well as the firft, are fo far Tub-? 
jeCted to the Soul, at leaft related to it, that both 
the one and the other, fo long as the Soul remains 
united to the Body, but no longer, are enabled to 
perform their Functions, and remain without Cor- 
ruption. 

And that Atheift that will hearken to Reafon, 
feems particularly to be obliged to juftifie a Chri- 
ftian in the aforefaid Conclufion, fince it is juft 
thofe Parts that ferve for the fupport of our Life, 
fuch as the Heart , Stomach , and other Entrails that 
are not only, not fubmitted to our Will, but moved 
unknown to it, by the Power of the Great Crea- 
tor, that he may convince us of our Dependence 
upon him. Whereas, on the contrary, the Motion 
of fuch Members as the Tongue , Hands , and the reft, 
are left to the Difpofition of our Will, that they 
may ferve to Acknowledge and Glorify our Great 
Benefactor in our Bodies alfo, which is what He 
with fo much Juftice requires of us. 

Sect. V. The Imagination and Memory. 

There would yet have been fomething ftill 
wanting to the Perfection of a Humand Creature, 
notwithftanding this wonderful Union of the Soul 
and Body, if we could not have exercifed the Un- 
derftanding and other Faculties of our Souls upon 
fuch Objects only as are prefent or before us. Nor 
would our Judgments and Inferences or Deductions 
have been of much weight, if we could dot have 
compared prefent Things with any other paft or 
future, ' ' 1 
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How ftiould we have been able, for inftance, to 
have made any ufeful Difcoveries about the Laws 
of the Sun’s Motion, in cafe nothing thereof were 
known to us befides what we could learn from 
things prefent ? For as to thofe that are abfent, 
fuch as things paft or to come ; the external Sen- 
fes, tho’ they be the firft Helps of Enquiring into 
all Bodily Matters, cannot inform us the leaft there- 
of. ' Even tfce Hearing itfelf, which feems other- 
wife to be in fome meafure adapted thereto, would 
yet be entirely unfit and ufelefs to this Purpofe, 
without the other Powers , of which we are now 
about to Treat. 

Our Gracious Creator, in order to multiply his 
Wonders upon us, and to render us compleatly 
Happy, has been pleafed to fupply this Defedt 
likewife, and to lodge in us a Power of reprefent- 
ing to the Underftanding, even paft, future, and 
all abfent Things, The firft of thefe # Faculties is 
named by the Philofophers, the Memory \ the laft, 
the Imagination. 

Whether it be now that thefe owe their Origin 
to certain Motions of the Sprits or Humours, or 
Membranes , produced by our external Senfes or 
Thoughts, and leaving behind them Traces and 
Footfteps in the Brain, which give our Souls an oc- 
cafion to think after fuch a manner, as if the things 
represented to the Imagination or Memory, were 
really prefent : Or whether there be any other caufe 
thereof \ this is certainly true, that the endowing 
Mankind with fuch a Power, does far exceed the 
very wifeft Difcoveries. And in cafe we were not 
aflured thereof by Experience, who could believe 
that it was poffible for any Man to reprefent to 
himfelf things having no Exiftence, as if they were 
Exifting ; Dead things as Living • and thus to ren- 
der an Object as Prefent, which is either Abfent, 
or even not Exifting at ail? 


CON- 


The Religious Pbilofopher. 


329 



CONTEMPLATION XVI. 

Of the Humane PaJJlons or Inclinations , 
and briefly of Procreation . 


Sect. I. The Pajjions and Inclinations . 

M A N, being thus bountifully furnifhed by the 
Goodnefs of his Creator with all the above- 
mentioned Powers and Faculties, feemed to be pla- 
ced upon the higheft degree of Happinefs. His in- 
telligent Soul !, united after fo wonderful a manner 
to his Body j exerts its Conceptions and Judgment 
upon ail Matters that occur to it ; his external Sen- 
fes impart to him the Knowledge of material Beings; 
his Imagination and Memory reprefent to him every 
thing that is abfent, either pad or to come; his 
Heart and Arteries beat ; his Rowels, and all his 
other Parts that are neceffary to Life do, by the 
Power of his Creator, continually difeharge their 
Fun&ions, without giving him the lead trouble 
during the whole Courle of his Life ; the other 
Limbs and Members are obedient to his Will, 
enabling him to glorify his Maker with Thankful- 
nefs, and to be ufeful to himfelf and his fellow 
Creatures. 

Now thislaft might feem to be in fome manner 
inconvenient to him, it being the only Motion 
that can occafion Trouble or Wearirsels to him. 
But to the End, that he fliould not faint nor be dif- 

couraged 


330 The Religious Rhilofopher . 

couraged whilft he is promoting his own Happi- 
nefs, or that of others who are dear to him • it 
has pleafed the fame Gracious GOD not only to 
enable all the Powers of Man to be concurring 
thereto, but, which is a greater and particular Be- 
nefit, to be concurring therein with Pleafure; and 
accordingly, to endow him wich various Inclinati- 
ons and Paflions to ftir him up to perform, with 
Zeal and Eagernefs, all that is neceflary for him 
to do. 

Thus we find in ourfelves a Defire or Longing and 
Hope for that Good which we confider as approach- 
ing to us; and Joy, when we have obtained it, and 
Love towards it, when we are pofleffed of it : And 
on the contrary, a Fear for approaching Evil ; 3 
Sorrow when it comes upon us ; and Hate againft 
the Caufes that make it keep the PofTeflion of us. 
Now, not to give a Lift of their Names here ; Can 
any Man contrive or invent ftiarper Spurs to induce 
him to feek after that which he efteems good to 
himfelf, and thofe that are dear to him, and to a- 
void all that he thinks Evil? And how ftrongly 3 
Man can be excited thereby, daily Experience 
teaches us; as well as the deplorable Examples of 
thofe unhappy Men, who by a corrupt Judgment, 
embracing Good for Evil, and Evil for Good, make 
a wrong ufe of thefe fo neceftary Paftions. 

Now to repeat our Queftion again, Can thefe 
Incitements and Allurements be lodged in us by 
mere Chance, or any thing that has neither Know- 
ledge nor Underftanding ? Which , in order to 
render us more happy, do not only induce us to 
perform our A&ions wich fo much Eagernefs, but 
do likewife , upon many occafions , and even 
without our Will, give the Inftruments of our Mo- 
tions more Life and Energy ; or, have not here all 
reafbnable Men juft caufe of Thankfulnefs for the 
Mercies of their Creator, who, confidering us as 
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the Mailer-piece of all his Works, would not fuf- 
fer us to want thofe Powers, whereby we are en- 
abled to promote the Welfare both of ourfelves and 
fellow Creatures, even with Pleafure and Satis- 
faction. 

Sect. II. The Difference of Pajjions and In- 
clinations. 

A n d if any one fhould fanfy that this Queftion 
fuppofed too much, in order to demonllrace, that 
the Wifdom and Goodnefs of the Creator only, 
and no accidental or ignorant Caufes have any 
Place in thele Palfions: Let him but refledl upon 
thefe two or three following things with us ,• from 
whence the Government of GOD, and the Execu- 
tion of his wife Purpofes , feem to fhine out fo 
brightly, that even an Infidel, or any other that 
doubts of it, if he would but ufe his lleafon, can- 
not with any Foundation, infill upon a fuller Proof 
thereof. 

For were there no G O D that dire&ed every 
thing according to his Providence ; how comes it 
to pafs that Men whofe Bodies and all the Hu- 
mours thereof confift of the fame Matter do yet, 
in cafes where the Intereft of Humane Society re- 
quires, differ fo much from one another, in their 
Pafiions and Inclinations,* infomuch, that each of 
’em do with Pleafure embrace fome particular Bu- 
finefs (with a view to their own Eafe and Advan- 
tage) in order to pleafe and profit their Fellow 
Creatures ? 

Now fince no Man’s Life is long enough, nor 
no Body’s Opportunity or Power great enough to 
provide every thing for himfelf neceffary to his 
Support and well Being ; can we not herein difeo- 
ver a Providential Direction, to render Men Af- 
fiiling and Helpful to each ocher in their particu- 
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lar Wants, that each one, out of Choice and Incli- 
nation, is driven on, even tho’ his own Gain be 
chiefly in view, to concur, as far as in him lies, 
thereto? Thus it happens in our Fancies to par- * 
ticular Studies,* one finds himfelf inclined ro that 
of Divinity ; another to the Study of Laws and 
Cuftoms ; a third to Phyfick ; a fourth to art 
Enquiry into the Nature and Works of GOD ^ 
others, to the reading of the Tranfaffions and 
Revolutions that have happen'd to the World in 
former Ages, in order to apply that Knowledge to 
the Prudent ConduCf of Affairs in their own Time. 
Many again find themfelves inclined to quite other 
Sorts of Employments ; fuch as don’t fo much 
care for a Speculative Life, take more pleafure in 
Trades and Merchandizing, which likewife they 
make Choice of according to their different Paf- 
fions and Humours. Others betake themfelves to 
the feveral Arts of Painting, Building, and to 
Manufactures, of which likewife the kinds are both • 
Different and Numerous. 

Now can any one think, that it is the refult of 
mere Chanc.e, that Men, from all of whom, by 
reafon of the Similitude of their Structure and Food* 
one fhould feem to expeCt nothing but an Identity 
of Inclinations, do difeharge their Affairs and Fun- 
ctions fo varioufly ? And as ftrange as this may ap- 
pear to every one at the firft view, yet does not 
Experience teach us, that 'cis of abfolute neceflity 
to all Mankind that it fliould be thus ? And in cafe 
all of them were inclined to the fame thing, for in- 
ftance, if every Scholar fliould apply himfelf to the 
fame Studies,* every Merchant deal in the fame 
Wares, every Artificer in the fame Handicraft, 
there would not only be a Failure, but likewife an 
entire Deprivation of the Eafe and Convenience of 
the whole World, 
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Now can vve not fee in all this , the DiredH- 
on of a Supreme Governour plainly Alining forth, 
who, to convince all Men of his Goodnefs and 
Mercy, caufes them to live for the Benefit of 
each other, and what we cannot do for ourfelves, 
adminifters by others to us ; and has implanted 
fuch differing Inclinations in Humane Creatures, 
notwithflanding the little Difference there is in 
their Produdfion, Structure and Prefervation ; to 
the end that we may more clearly perceive his 
Wonder-working Hand, and that we fhouid not 
afcribe thefe fo neceffary Faculties of the Mind 
to meer Chance, or to the Ignorant Laws of 
Nature ? 

Sect. III. The Agreement of the Inclinations 
and VaJJions , 

Against all this, a miferable Philofopher 
that apprehends nothing more than to be forced to 
acknowledge a Supreme Diredlor of all Things, 
and confequenrly to meet with an undoubted Pu- 
nifhment for his Blafphemy and Atheiftical Beha- 
viour, would endeavour to objedt this Subterfuge 
and Evafion, namely, that we are taught by Ex- 
perience, that fuch a great Difference of Paflions 
are innate, and brought into the World with all 
Men ; and therefore, that they only flow from the 
particular Contexture of Bodies, &c. 

But to convince thefe Perfons that this, and 
every thing befides, is rather the effedfof a wife Di- 
redtion, than of mere Chance or the ignorant Laws 
of Nature; let them go a little farther with us, 
and ask themfelves the following Queftion; In 
cafe this variety of Paffions does proceed only from 
the Structure of Men, how comes if, that the con- 
trary has place where the diverfity of Inclinations 
Vol. I. Y would 
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would be hurtful to the Publick? Why have all 
Men living one and the fame Defire to eat their 
Food with Pleafure ? Why are all Men, and even 
all ocher Living Creatures, hurried on with the 
fame, and fometimes, ungovernable Paffions, to Ge- 
neration or Procreation? And laftly^ Why have 
they the fame Love to their Children ? 

Certainly no Body will deny that unlefs thefe 
Paffions were found to be alike in all Men, and in 
cafe there were room here for fo great a Difagcee- 
ment as in the others ; or, to carry on' the fame 
Comparifon, if the Defire towards Food were on- 
ly found in a few Perfons, Food icfelf would be no 
otherwife ufed by many, than as a Medicine a- 
gainft that Death which was to be the Confe- 
quence of an unfatisfied Hunger. Now, with how 
much Averfion and Loathing this happens in many, 
even where the Diftemper renders it molt necelfa- 
ry, is fufficiently known, and from thence as eafily 
infer’d, that many People, abftaining too long 
from the ufe of Food, lofe the Powers and Facul- 
ties of Digeftion. If likewife there were as few 
inclinable to Generation, as we fee there are 
who choofe the fame way of Living and Employ- 
ments, mult it not be confeffed that the, World 
would be foon Naked and Difpeopled ? Again, if 
the Love of Parents to their Children were fo un- 
common, as the Inclination of Men to one and the 
fame Trade or. Calling, how many poor Crea- 
tures juft born, would for want of NecelTaries, 
meet the End of their Lives almoft as foon as the 
Beginning ? 

And, to conclude the whole with one word. Let 
an obdurate Atheift put this Queftion to himfelf, 
2nd Anfwer if he can : Whether he does not 
therein difcover the Wifdom of a Great Diretftor ? 
And whether he can, with an entire Convi<ftion, 

and 
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and without being contradi&ed by his own Con- 
science, affirm, that it appears to him to be merely 
accidental, that there is found a variety of Inclina- 
tions in Men, where fuch a variety is ufeful to 
Mankind ; and on the contrary, that the Inclina- 
tions and Paflions are there only uniform where 
fuch a Uniformity is neceilary ; and where a Difa- 
greement would Difpeople and Defolate the whole 
Earth? At leaft, let. him tell us, whether, if he 
were to have regulated thefe things for the good of 
the World, and with the utmoft Prudence, he could 
have fallen upon a better Method ? 

Sec. IV. The Love of our Country . 

W hat neceffity can be deduced from any na- 
tural and ignorant Caufe, from whence it fhould 
follow, that all Men feel fuch an over-ruling Incli- 
nation towards the Country in which they are 
born ? And how is it poflible, that the cold, barren. 
Northern Parts of the World, where befides, a great 
Part of the Winter is nothing but a difmal Dark- 
nefs, fhould not yet be Difpeopled of their Inha- 
bitants,* or, that they fhould not yet have betaken 
themfelves to the fine Southern Countries, where 
the Air is milder, and all the NecefTaries and Re- 
freffiments of Life more plentiful, long before now ; 
and, which is more, that many Men after having 
tailed the Pleafure of the latter, fhould yet freely 
return to the former : I fay,how can this be accoun- 
ted for, without refolving it into the Will of the 
Great Director, that Men fhould likewife inhabit 
even fuch Parts of the Globe ? 


Y 2 


Sect. 


33 6 The Religious Philo fopher. 

Sect. V. Tfo Contempt of Dangers. 

I f this be not fufficient to convince our Atheift, 
lec him confider in the laft Place, whether he can, 
upon his Principles, account for thac dreadful Thirft 
after Honour and Glory, which all Ages have be- 
held with Amazement, in the Actions of their He- 
roes ; and which hurries Men on, and makes them 
run headlong into the greateft Dangers, yea, even 
Death itfelf, to which Humane Nature has the 
greateft Averfion. 

Not to mention thofe whom their Wants oblige 
to follow the War, can any one refled, without 
wondering, that Great Men'and llluftrious Perfons 
(who are otherwife in a Condition to enjoy all the 
Pleafure of the World in Plenty, and at leaff, to die 
an ealie Death in a good old Age) fliould yet ex- 
pofe themfelves with fo much Zeal and Bravery to 
the innumerable. Dangers of War, where they dai- 
ly, and by a terrible Experience, find that Lot to 
fall to others, which to Morrow, or perhaps foon- 
er, may be theirs; alfo of being flain, or at leaft 
render’d miferable all the reft of their Lives, by 
their Wounds and Lofs of their Limbs ? 

If now it flaould be anfwer’d that the Generous 
Thirft after Honour fubdues and ftifles all the con- 
trary Motions in their Souls, yet even this proves 
a Supreme Direction, which, by fixing thefe Noble 
Sentiments in fuch great Subjeds, brings about its 
own wife Ends and Purpofes. But forafmuch as 
this Paflion, how ftrongly foever it afFcds thofe 
brave Heroes, is in itfelf entirely inept thereto 
(for no Body can flatter himfelf that all thefe Efforts 
to get Honour Avail infure him againft a Cannon- 
Builer, or any other fatal Wounds;) tfnd as much 
as'they value the Praife of Courage and Bravery, 
yet Dying is Dying, and confequently a thing to 
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be feared in itfelf; and certaihly as high as the 
Glory of Arms may be extolled, after Death, they 
can reap no Pleafure from it, the rather fmce they 
can nor be ignorant that the Honour which Men 
get by dying in the Field feldom accompanies any 
but fuch as have been great Generals ; whilfl others 
who have not attain’d to fo high a Degree, altho’ 
Brave and Valiant in their Lives, are involv’d in 
an utter oblivion as foon as dead, their Name and 
Fame being bury’d in the fame Grave with their 
Bodies, vvhilft none but their Friends or their defo- 
late Widows and Orphans lament their fudden and 
immature End. 

But notwithftanding all this, we fee many, and 
fuch as have but a ftnall (hare in the acquir’d Ho- 
nour of a Victory, in cafe they fall and dye in the 
fame, and who might othervvife have fpent their 
Lives with Eafe and Pleafure, abandon thetnfelves 
to the Perils of War- 

Now, to aferibe the Caufe of fuch a noble Cou- 
rage and Bravery to meet Chance, is a very un- 
grateful and unworthy Treatment of thofe great 
Men, whofe Wifdom has not given the World Ids 
matter of Admiration, than their Courage. 

To deduce it from (Longer Paflions, is likevvife 
not poflible, as we have already fhown, becaufe 
the fear of Death, provided that they may live 
without Shame or Mifery, is the Itrongefl of 
Pallions in all Men whatfoever. What Reafon 
then can be thought of for all this, fave only the 
Supreme Will of the great Director of all things ? 
who has infufed into the Souls of fome Men, 
whom his Providence has marked out for great E- 
vents, the right Principles of a true Generofity and 
Com age ; letting them fee chat he has chofe them 
out of an infinite number of other Pei Tons, and laid 
this Obligation upon them of oppofmg Tyranny 

Y % and 
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and abfolute Power, and of reftoring co their own 
Country, and to their Friends and Allies, thofe 
deareft Bleflings of Religion and Liberty, even at 
the hazard of their own Lives. And who again 
has made others, tho’ they propofed to themfelves 
no other End than the gratifying their own Incli- 
nations, or at leaft, acquiring Riches and Glory, 
like many of the Heathens, to defpife Death and 
Danger in a moft unconceivable manner ; where- 
by he has compelled them, tho’ infenfible thereof, 
to be fubfervient to his Providence and Adorable 
Purpofes. 

Sect. VI. ConviBions from the aforegoing 

Obfervations. 

Let him that has hitherto doubted of God’s 
Government , ferioufly refledl upon this Great 
Wonder, and fee whether he can deduce that which 
he finds true by Experience, of the Courfe of thefe 
Paflions and Inclinations in Mankind, from an ac- 
cidental Concurrence of Nerves or Fibres , or Hu- 
mours of the Body i or from any Laws of a ftupid 
Nature, unable to propofe to itfelf the leaft De- 
fign in all its Works ; And then tell us how it can 
come to pafs, that uponfuch Principles, thefe Fun- 
iftions fo necclfary and ufeful to humane Kind, and 
at the fame time fo wonderful too, can be fo con- 
ftantly difcharged ,* and that in all Ages the fame 
Steadinefs and Uniformity has appeared therein, 
which c3n never be applied or attributed to meer 
Chance ? 


Sect. 
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Sect. VII. The Dcfire of Procreation. 

Can any Body avoid feeing from all that has 
been faid, that the Inclinations inherent in Mens 
Minds, as corrupt as they be, and applied often 
to wrong Obje<5b, owe their Origin to fomething 
more than Humane Wifdom ? Which, having 
thought fit to render them fubfervient to his great 
Purpofes, caufes them to prevail over all Obdru- 
<dions ; to which end, he has vouchfafed to qua- 
lifie the mod Bitter Things, which in their own 
Nature can produce nothing but Averfion and 
Terror, with the moft definable Charms, and to 
render them, as I may fay, Palatable, with an 
agreeable Sauce to incline our Paflions thereto, not- 
withftanding all the aforefaid Impediments ; and 
to the end, that we may put this pad all doubt, 
let the Atheid, befides what we have jud now 
faid, about the Contempt of Dangers ; let him, I 
fay, turn his Eyes with us upon that Inclination 
which Men feel in themfielves towards Procre- 
ation. 

Now if it were not the Will of the great Dire- 
<dor of all Things, that the Race of Men, which 
would otherwife end in each Individual, and be 
quite extintd with the Life of one Man only, (hould 
be fiupported in their Poderity j How happens it 
that all Living Creatures are hurried thereto with 
a Padion exceeding all others ? But to proceed far- 
ther, How is it conceivable, when in the bearing 
and bringing forth of Children, Women do not 
only undergo fio much Trouble and Pain, but fre- 
quently vifible Danger of Death, that there fiiould 
be one only to be found, that would venture the 
lame a fecond time after once having made the 
terrible Experiment ? I fay, how comes all this 
to pafs, if it had not pleafied the great Creator to 

Y 4 confirm 
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confirm the Words which he (poke in the beginning 
of the World, Gen. i. 28. Be fruitful,' and multiply, 
and repleni(h the Earth. And thus to fupport the Truth 
of them by a never*failing,Experience. In vain do 
we feek for other Reafons thereof, nor can any 
thing feem more unreafonable than to afcribe this 
to Chance or Ignorant Caufes, efpecially if we 
weigh the following Circumftances : Can any one 
imagin, that it is without Defign, that there fhould 
be made juft two forts of Perfons in every thing a- 
like to each other, and different only in thofe Parts 
that are required for Generation ; and that, befides 
thefe two, we know well enough, that there was 
never any third ? 

Sect* VIII. Why we have not treated more fully and 
minutely upon the Bufwefs of Generation. 

Whoever reads this will perhaps thing it 
ftrange that we have not fpoken more largely con- 
cerning the Affair of Procreation, fince the Pro- 
vidence, Wifdom and Power of the great Creator 
ffiines forth fo irrefiftjbly and glaringly in that 
whole Matter. But they may be pleafed to know, 
that the fame Reafons that made us keep filence, or 
fpeak fparingly upon many other of the foregoing 
Subje&s, fuch as che manner after which the Sepa- 
ration of the Humours is made, the Tumifa&ion or 
fwelling of the Mufcles, the Ufes of the external 
Senfes, the Limits of the fo called Senforium Co?n- 
mune , and many more, have induced us likewife to 
obferve the fame Caution here,- viz,, becaufe the 
Truth has not yet been confirmed by Experiments 
in fo fure a manner, but that there ftill remain 
a great Variety and Pifference in Opinions among 
fhe rqoft learned Men concerning them. 


Sect. 
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Sect. 0k.. The Principles or Stamina of Living 

Creatures. 

Whether it be then, that the firft Principle, 
or Stamen, of Men are to be fought for among the 
Animalcule , or among other Particles without Life 
indeed, but put into Motion (for thus differently 
are they defined by fome of the moft famous En- 
quirers into NatureJ which, by the help of Micro- 
fcopes are difcovei’d in Semine Mafculim , of all 
Creatures that have been hitherto examined : Whe- 
ther it be to be found in the Eggs of the Females, 
as others pretend ; or laftly, whether it be that the 
Coition of both the Sexes is neceffarily required to 
the Formation of this Stamen ; all which we do net 
pretend to determine here: This is however fure 
enough, and after fo many Enquiries, is received 
by all the Modern Philofophers, that all Living 
Creatures whatever proceed from a Stamen or Prin- 
ciple, in which the Limbs and Members of the Bo- 
dy are folded and wound up as it were in a Ball of 
Thread ; which, by the Operation of Adventitious 
Matter and Humours, are fill’d up and unfolded, till 
the Structure of all the Parts have the Magnitude 
of a full-grown Body. In order to be convinced 
thereof, the Reader may confult the Obfervations 
of the great Harvey, both upon Men and Bealls, 
both the Viviparous , or fuch as bring forth their 
Young alive, and the Oviparous , or thofe that lay 
Eggs j in his Book de Generat ionc Animalium . And 

after him the accurate Malpighi, in the Experiments 
he makes upon the Hatching of an Egg, and the ’ 
Formation of a Chicken in the Egg. 

Thus we find the firft of thofe fpeaking of it in 
his 1 $th Exercitation j That the Stamen, to the be ft 
of his Knowledge, before he had obferved it, was ac~ 
fount id by no gocly tQ be the firft Origin of the Chicken. 

And 
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And Malpighi fpeaks of it in the following manner .* 
Wherefore it mu(l he owned that the Stamen of a Chicken 
is already in the Egg before the Hatching : and therefore 
mujl have proceeded from a Higher Caufe after the fame 
manner , as in the Eggs of Plants. Thus he makes an 
entire Analogy between the Stamina of Living Cra- 
tures and the Seeds of Plants : In which laft he is 
likewife wont, for the fame Reafon, to mention 
fome Parts by the Name of the Uterus , Placenta , and 
the like, which are only proper to Living Crea- 
tures. 

It fhall fuffice here, to have quoted thofe two 
great Men for the Confirmation of the Truth of 
what has been before-mention’d, fince they feem to 
have been the firft Difcoverers thereof : And fince 
all the Great Naturalifts of this Age have been con- 
vinced thereby, and by their own further Experi- 
ments, that the Beginning of all Creatures confifts 
in a Stamen , as may be (hewn in numberlefs Places 
of their Writings, which thofe that pleafe may have 
recourfe to. 

1 would have been fomething more particular 
upon this Subjed here, which feems to be the pro- 
per Place for handling it : But forafmuch as the en- 
creafe and growth of Animals from thefe little 
Stamina , may receive a great Light from thofe of 
Plants, which may be found in every Seed ; I chufe 
rather to refer my Reader to Contemplation XXI II. 
where I exprefly treat of that Subjed ; or rather 
to the Ohfervations upon Plants , of thofe famous 
Philofophers Meflieurs Grew and Malpighi , where 
he may find Experiments enough, to fhew that a 
Plant is produced from a Stamen , and a living Crea- 
ture from a like Stamen • or, to fpeak in their ufual 
Language, is unfolded, as we fee in a Silk-worm, 
where the Butterfly comes out of the Aurelia , in 
which all the Parts of the Butterfly are involved or 
roll’d up. See. Malpighi de Bomhyce. 

And 
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And fince we have already an Experimental Cer- 
tainty, that a Male and Female Creature are ne- 
ceffary toward the Procreation of another of the 
like Species ; I leave it to thofe that have the Op- 
portunity of carrying their Enquiries farther, what 
is performed by each of ’em in particular, towards 
Generation ; as likewife, whether in the Egg of a 
Female, the folid Parts of the Stamen of the future 
Creature are to be found ; and whether it be im- 
pregnated and vivified by the Semen Mafculinttm, 
and brought into Motion agreeable to the Laws of 
the Seminal Matter. 

This Teems to have acquired Tome degree of Pro- 
bability ; forafmuch as we know that the Body of 
a Man does not only confift of Solid and Fluid 
Parts, but is likewife endowed with certain Laws, 
purfuant to which all the Parts are moved ^ To that 
thereby the fame Bread, which at firft according 
to the Laws to which ’twas Subjed in the Plant, 
was Wheat or Rye, being afterwards eaten by a 
Pullet, does, according to other Laws, become Pul- 
lets Fiefh, and finally this Pullet being again Con- 
verted into Humane Food, becomes the Fiefh of a 
Man : and To in other Cafes. 

This might caufe Tome Sufpicions, whether that 
which is difcover’d by the help of a Microfcope 
in Semine MafcuUno (which the accurate Verbeyen y 
Tart II. p. 69. aliens to be Particles put in Motion, 
and not the Stamina of Living Creatures) may not 
be that Matter, which, according to the Laws that 
the great Creator of all Things has produced in 
every particular Man and Beall, being put into 
Motion (and like Fire that kindles other Matters, 
or Yealf that ferments other Liquors, and moves 
them according to its own Laws) does propagate 
and maintain the Laws of the required Motions in 
other Subftances : Whereupon the Obfervacion of 
Mr. Hart[oker 0 as related by the fuid Verbejen , are 

very 
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very remarkable ; it appearing thereby, that this 
mov’d Matter in Setnine Mafculino 3 does preferve its 
Motion fome Hours in the Cold, but in the Heat 
it foon difappears. This feems better to agree with 
Particles that evaporate with Warmth, than with 
AnimalcuU , which ufually ftand in need of it, and 
are firft produced by Warmth ; at leaft, if we fup- 
pofe thefe Particles to be diverted of Animal Life, 
and to be only Matter put into Motion, this abfurd 
Confequence may be prevented, namely, that in 
the Setnine Mafculim of every Creature, there muft 
be a Thoufand lort for one that comes to *good. 

Experience does likewife feem to confirm the Laid 
Hypothefis (that from the Female proceeds the 
Matter, and from the Male the Particles th jit pro- 
pagate the Laws of Motion therein) forafmuch as 
a Mule is produced from the Coition of a Horfe 
and an Afs; and fo in other Mixtures of different 
Species. The above-mention’d Mr. Verheyen , f 71. 
may be confulted hereupon. But this may fuffice 
for Probabilities, fince, as far as I know, no Body 
has yet been able to give us an entire Decifion of 
this Matter. 

Sect. X. Convictions from the foregoing Obfer- 

vations. 

Only forafmuch as it is now found to be expe- 
rimentally true in almoft all kinds of Plants and 
Living Creatures, that have been enquired into, 
that the former have their Origin in a Seed, and 
the latter in Stamwa ; but none from meer acci- 
dental Caufes, as Corruption and the like, 1 can- 
not upon this occafion forbear entreating the un- 
happy Atheift, if any Convictions will yet fatisfy 
him, that he would be pleafed ferioufly to re- 
flect on all thefe things by himfelf, and then pro- 
nounce, whether mere Chance, or other Caufes ig- 
norant 
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norant of what they did, when they thus a&ed, 
could produce all thefe Stamina, of Men (not to 
mention here the Seeds of Plants and Eggs of 
other Creatures) with fo much Arc and in fo great 
a Number; and could infert and fold up all the 
Limbs and Joints of fuch a wonderful Machine, 
as is the Humane Body, in fo nice and accurate 
a manner, that the fame fhould be fill’d up and' 
nourifhed by Juices, or (to ufe the common Tech- 
nical Word) having expanded or unfolded it, would 
bring this Body into fuch a Difpofition and Stu- 
<51ure as is neceffary for fo many great Purpofes 
for which it is formed. 

The Atheift cannot be ignorant how many 
Learned Men have openly acknowledged in their 
Writings, the Almighty Power of the great Crea- 
tor, upon enquiring into thefe his wonderful Works 
and Productions of Men, Beafts and Plants from 
fuch feeming inconfiderable and contemptible Sta- 
mina. Now then one of thefe two things mud be 
true ; either that it is a certain and undeniable 
Demonftration ofa Go d ; or thatfo many famous 
Men, are utterly ignorant wherein the Strength of 
fuch a Proof confifts, and are therefore to be ac- 
counted compleac Vifionaries , if not mere Fools. 
This laft mull be aflerced by the Atheift concern- 
ing moft of the famous Undertakings of the late 
Age, or elfe he muft abondon his unhappy Prin- 
ciples : Lee him therefore confider with himfelf, 
for what he himfelf muft pafs, with all Rational 
and Equitable Perfons. 

Sect. XI. Several Difficulties removed. 

N o w that a Stamen } which perhaps at firft con- 
tained nothing more than the Quantity of a little 
Grain of Sand, and perhaps lefs, can be unfolded 
or expanded to the Magnitude of a Humane Body 

of 
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of Six Foot long, a Mathematician will freely, and 
even an Atheift himfelf, if he underftands any 
Thing of the Mathematicks, muft confefs. But 
forafmuch as others, and even fome well-meaning 
Chriftians, cannot eafily conceive this great Ex- 
panfion of fuch a fmall Stamen ,• and may therefore 
think it impoflible, it feems proper and ufeful too* 
to remove this Difficulty, by ffiewing the poffibility 
thereof. 

Let it therefore be fuppofed ; 

I. That the Divine Power can divide a deter- 
minate Quantity of Matter (for inftance, a little 
Grain of Sand, or any Thing lefs) into fo many 
Parts, and more than any Man can exprefs by a de- 
finite Number. No Body can deny this } and even 
an Atheift muft acknowledge, that in refped to 
this Grain of Sand, fuch a Divifion or Separation 
of Parts does neither include a Contradi<ftion, nor 
any Impoffibility in itfelf. 

II. That a Foot being divided into ten Parts, 
each of thofe Parts may contain a Hundred Grains 
of Sand ; which many other do admit with us. 

III. That the Body of a Man which is Six Foot 
high, may be fuppofed to contain in it Six Cubical 
Feet ; which, allowing for the Cavities therein, 
may be a pretty juft Calculation. 

IV. Now fince ioo Sands do compofe the tenth 
Part of a Foot in length, which we will here call 
an Inch, and there are ten fuch Inches in a Foot, 
a Thoufand Sands will go to the length of one 
Foot ; and confequently (fuppofing for conveni- 
ence-fake, the Sands to be fo many little Cubes 
j,ooo,ooo,ooo or (to exprefs this Number wich 
more Brevity, or the Unite with nine Cyphers) ro 9 
Sands do compofe one Cubical Foot, which being 
multiplied by Six, makes the whole number of 
Sands, that may be contained in a Humane Body 
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of Six Foot in length, amount to 6,000,000,000, 
or 60 9 ; from whence it appears, that in cafe fuch 
a Stamen, no bigger than a fmall Grain of Sand, 
were divided into 6,000,000,000, of Parts, one 
Particle of the faid Sand might be placed in each 
fpace of a Sand in that Body. 

V. Now to proceed further, fince it appears front 

the XXVI. Contemplation , §. '16. of Mr. Leuwcnhoek , 
chat rcrr of the length of a Sand, is the utmoft that 
can be diftinguifhed by a Microfcope ; to the end, 
that we may nqt take any Quantity that may be 
juftly fufpe&ed of not being diftin&ly vifible j let 
us take the t-s4t of this length ; fo then of a 

Sand’s length is incapable of being diftin&ly view- 
ed by any Microfcope. Since then there go 1 o' 8 of 
fuch Particles into the Compofition of one Sand, 
there will be 6027 of fuch little Cubical Spaces in 
a Humane Body of Six Foot in length j but by rea- 
fon of their Smallnefs, they will be undiftinguifh- 
able, even with the belt Microfcopes. 

Now if we fuppofe that in each of thefe fmall 
Spaces, there be a Million of Parts in one Sand, 
there will go to the Compofition of the afore-men- 
tion’d Body 6o iJ of the like Particles of Sand. 

VI. Now in cafe the Stamen of a Man, which 

we have fuppofed to be as big as a (ingle Grain of 
Sand, were divided into fo many, or into 6o 5i 
Parts ; its Parts may be fo difpofed and expanded, 
that in each fmall Space of a Humane Body of Six 
Foot in length (which Parts, by reafon of their 
Smallnefs, have not yet been able to be diftin- 
guifhed by the fineft Microfcope) there may be 
contained a Million of fuch Particles of Sand. And 
fince the Interfaces between the Particles of the 
Stamen are yet fo much fmaller than the aforefaid 
little Spaces, they will be yet lefs vifible thro’ a 
Microfcope, and confequently almoft invifible to 
the naked Eye 1 certainly in no manner diflinguifl> 
able. VII. And 
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VII. And thus it appears to be poffible, that fuch 
a fmall Stamen, no bigger than a Sand, may be ex- 
panded and brought to the Analogous Compofitipn 
of a Humane Body of Six Foot long • which Body, 
in its whole Matter, did not contain more than the 
quantity of this fingle Sand, yet in fuch a manner, 
that there was not one vifible Place therein fo fmall, 
in which there were not contained more than a 
Million of Particles of this little Stamen : Between 
all which Particles, there were Bill remaining fo 
many Interflices or Vacuities, that this Body, which, 
by reafon of its Lightnefs, might be deemed little 
more than a Shadow, can be fo filled with flowing 
and adventitious Parts fixing themfelves in thefe 
InterBices, and Cloarhing as it were the Parts of 
this Stamen , that it at laB attains to the Weight and 
Size of a Common Body of a full grown Man. 

VIII. And to the end, that no one may be fur- 
prifed at thefe minute Divifions of the quantity of 
a Grain of Sand, he will find in FrofeJJ'or Kell's In - 
troduffion, p. . fomething that may appear much 
more wonderful to him, of which however, the 
Poflibility is there demonBrated j viz,. How not on- 
ly a Body of Six Foot in length, but even that im~ 
menfurable Space, containing in its Circumference 
the Starry Heavens •, or even a much larger, if you 
pleafe, may be filled and obfcured by the Dufl of 
one fingle Grain of Sand, after fuch a manner, that 
not fo much as a Ray of Light, tho’ never fo fine, 
fliall be able to pafs between the Parts of that Sand : 
Imagine then how far this furpaffes all that we 
have fuppofed to happen in a Humane Body. 

IX. To prove this by a like Experiment, we 

fhall Blow in our Contemplation upon 
Light , that a Particle of the Tallow of a Candle, 
not exceeding the qu intity of a fingle Grain of Sand, 
is reaily and adlually divided into many more than 
the aforefaid 6 o u Parts. , 


To 
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To demonftrate this very briefly here, you will 
And in the juft now mention’d Contemplation, that 
a Cubical Inch of Candle-Tallow, does emit or 
yield the Number of 269617040 40 Parts of Light. 
Now, according to Numb. IV. here above, there 
are 1000,000 Sands in the quantity of fuch a Cu- 
bical Inch, and confequently there proceed from a 
Particle of Tallow, of the bignefs of one Sand, 
26£i6i7C40 J4 Parts of Light. 

And according to Numb. VI. the Stamen that 
was like wife of the fize of a Sand, was fuppofed 
to be divided into 60 33 Parts. 

By which number of the like Particles, which 
proceed from the quantity of a Sand, or are divi- 
ded into 269617040 54 Parts, there will proceed 
44936173 with a little Fraction. From whence it 
appears, that each little Particle of this Stamen, 
how (mail foever it may be fto take a round num- 
ber ) may be ftill divided into 44, and very near 4^ 
Millions of Parts 3 before each of them arrive to 
the Smallnefs of one of the Particles of Light, that 
continually flows frqm a Burning-Candle. 

Now that thefe exceeding fmall Particles are not 
unneceflary, on account of their Smallnefs, but are 
made ufe of to great Purpofes in the Univerfe, 
(hall be hereafter Demonftrated in our2fth Con- 
template?? ; as it is manifeft from thofe of Fire, 
which are found every where in the vifible World, 
and are made ufe of by the great Governour there- 
of, for fuch wonderful as well as terrible Ends. 

And thus will it appear plain enough, as l think,' 
that in fuch Expanfion and Divifion of this Stamen , 
we do not come near to that minutenefs, into 
which we fee experimentally that other Bodies in 
the World may be divided. 
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Sect. XII. ConviBions from the foregoing Obfer - 

nations. 

W e do not here pretend to determine the man- 
ner that God has been pleafed to make ufe of in 
the Expanfion of his Created Stamina ; we muft 
leave that to his infinite Wifdom, whofe Ways, 
herein efpecially, are infcrutable, or paft finding 
out; nor have we had any other view in what we 
have faid concerning it in the foregoing StBion , 
than to convince the Atheifts, that they had a Ma- 
ker, and to fet Things in a fomewhat clearer Light 
before the Eyes of fuch Chriftians that are not juft 
accuftom’d to compute thefe Matters after the man- 
ner of Mathematical Propofitions ; and therefore 
might find fomeDifficulty in expanding fuch a Small 
Stamen to the fimilar State of a full grown Body. 

Let then an unhappy Phiiofopher, who will not 
yet confefs an All-ruling G o d, from what has 
been faid before j Let him, I fay, retire to fome 
folicary Place, and ferioufly contemplate his own 
Body, and then judge, whether it could poffibly 
come to pafs without a wife Direction, that from 
fo fmali and tender a Stamen , expanded, filled, or 
Buffed out and cloathed with other Matter, a Body 
fo wonderfully formed and adapted to fo many 
Ufes in all the Limbs and Parts, has been produced. 
What is there in a Watch, and in the adjufting of 
all its Wheels, Springs, &c. that can be compared 
to the wonderful Formation of a Humane Body ? 
And yet, was ever any Man fo Senfelefs, or, to 
fpeak in fofcer Terms, fo deplorably Unhappy, that 
he (hould dare to maintain, in the prefence of un- 
derstanding Perfons, that the Watch which he car- 
ries in his Pocket was framed in that manner, with- 
out any Wifdom or Defign? 


S K C T. 


The Religious Fhilofopher. 351 

Sect. XIII. Tranfition to a Demonstration againjt 

Chance. 

B u t as little as we know touching the manner 
of the Produ&ion of Humane kind; yet in what 
we daily fee thereof (tho ? fcarce obferved by anyj 
there is a very remarkable and ftrong Proof of a 
Divine Providence, adapting all Things to its wife 
Purpofes, and a plain Demonftration, that the 
World is by no means governed by Chance. 

Before I propofe it, I find myfelf obliged to ac- 
quaint my Reader, that the Difcovery thereof is 
owing to the. Ingenuity of Dr. Arbuthnotj, a famous 
Mathematician; Member of the Royal Society, and 
Phyfician in Ordinary to the late Queen of Eng- 
land y who has been fo kind as to tranfmit it to me 
thro’ the Hands of Mr. Burnet y the worthy Son of 
the late Bilhop of Salisbury , fo famous and fo well 
known to the Learned World ; the which Mr* 
Burnet is likewife himfelf a great Mathematician* 
and Fellow of the faid Society* and has allowed 
me the Honour to adorn this Treatife therewith. 
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Sect. XIV. A Table of the Number of Males and 
Females Cbrifcnd yearly in London in 82 Tears. 
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In this Table it is remarkable : 

I. That at London , in thefe 82 following Years, 
the number of Males has exceeded that of Females 
every Year. 

II. That the Difference thereof has always lain be- 
tween 2 Terms, nor far from one another. So that, 

III. There were always more Males born than 
the half Children amounted to in one Year. And^ 

IV. That the Number of the Males never exceed- 
ed that of the Females fo far, that aimoft all the 
Children fhould be Males. 

‘Sect. XV. A Judgment upon the / aid Table. 

N o w, forafmuch as by Sea and Land* Fights, by 
other dangerous Occafions, and efpecially by a 
more irregular way of Life among the Men , a much 
greater number of them do daily Perifh than of the 
Women , by fuch Diftempers as are peculiar to them; 
can it be thought that it happens without a particu- 
lar Direction of Providence, that there are con- 
ftantly more Men born than Women ? 

And (which is wonderful) that there are juft fo 
many more, that there ftill remains for every Wo- 
man a Man of her own Age, in her own Country, 
and of equal Condition to her ; This is confirmed 
by a perpetual Experience, to the Satisfaction of 
every one that makes ufe of his Reafon. 

From whence Dr. Arbuthnot obferves, it feems a 
plain Confequence, that Toligamy y or the marrying 
of more' Wives than one, is as oppofite to Nature, 
to the Government of the World, and the common 
Intereft of Mankind, as it is contrary to the parti- 
lar Laws of every Country ; becaufe if one Man 
has feveral Wives, fo many other Men muft remain 
without them ; befides that it fhould feem that ma- 
ny Women cannot be fo well impregnated by one, 
as each Woman by her own Husband. 

Z 5 Sect, 
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Sect. XVI. The fir ft Mathematical Demon ftrat ion that 
the World is not governed by Chance. 

But to come finally to the chiefeft Proof that 
may be drawn from hence, againft an Accidental 
Caufe ; fince Dr. Arbutbnot’s Bufinefs would not al- 
low him to follow this Table in all its Particulars, 
and from thence to form a Calculation (which, ac- 
cording to the common manner, would have re- 
quired the continual Labour of feveral Months, as 
is well known to thofe that are vers’d in the Com- 
putation of the Games of • Chance or Hazard) he 
therefore fuppofes for Convenience-fake : 

I. That if an equal number of Pieces of Money 
were thrown up into the Air, the Chance of their 
falling Crofs or Pile , as it is commonly called, would 
be equal ; fo likewife among any equal number of 
fo many Children, there would be juft as many 
Males as Females born in the World, if thofe Births 
happen’d by meer Chance. 

XL This Gentleman (hews, that if a Perfon (whom 
we fhall call A ) fhould have laid the Wager D , that 
in tolling up fome thoufand pieces of Money, 
there would have fallen as many Crofs as Pile, the 
faid A would have had a very finall Chance of win- 
ning his Wager D ; and that the value of his Chance 
would have been much lefs than t cf D. 

III. But becaufe the former Suppofuion, that the 
Number of Males and Females is yearly equal, does 
too much left’en the Chance of A } that lays fuch a 
Wager $ Dr. Arbuthnot does again advance that in 
order to make good fuch Diminution, the Chance 
of A (which is otherwife fhewn to be of much lefs 
value than f the Wager of £>, every Year, or every 
Time) is now really fo much greater, and its va- 
lue is compleatly v of D . 

Hi k 
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IV. This being now laid down, if aPerfon (whofe 
Chance is ^ of D) iliouid wager that fuch a thing 
fhouid happen 82 times to one ; or rather, that there 
fhould be as many Females as Males born every Year 
for 82 Years together,* as he. had wager’d before, 
that there fhould be fo in one Year ; they who un- 
derftand the Computations of Hazard or Chance, 
know that this Chance will be as 1 eighty-two times 
multiplied into itfelf, and afterwards with D ; or 
that there is fo great a Number (as is required when 
the double Number of 82 times multiplyed by itfelf, 
and the Unit fubftra&ed from it}- againft One that 
the fame fhould not come to pafs by Chance after 
this manner, 82 times together : Which therefore 
makes a Number of2j Numerical Figures following 
each oth^r, the firffc five whereof are 483^7; as 
may be proved by the Logarithms with very little 
trouble. They that would know it more exaftly, 
may compute it farther by the faid Logarithms ; or 
elfe multiply the double Number 82 times by itfelf, 
and fubftratft the Unit. 

Now in cafe it is fo many againft one, that this 
fhould not happen in London 82 Years together ; let 
any one experienc’d in Calculations confider, how 
great a number there w,ill be againft one, that the 
fame thing don’t happen throughout the whole 
World, and fo often in 82 Years following,* and 
then let him judge, whether it can be believed that 
Chance has any place here : For that this has really 
happen’d many Ages together, and in all Places of 
the World, may be maintained with great Probabi- 
lity, becaufe, that in all Times, and in all Places, 
the Men are expofed to more Dangers than the 
Women ; and neverthelefs there will be found in 
all Countries Mtn for Women, and Women for Men , 
of equal Age and Condition. 

Z4 Sect. 
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Sect. XVII. The Difficulties and Objections that fome 
may make againjl thefe Calculations an fiver d. 

Thus far Dr. Arbutbnot , whole brief Remarks 
upon what has happen’d, according to this Table, 
is fo ftrong a Proof of a wife Government of the 
World, that the fame ought fully to fatisfie every 
one who underftands this Calculation. But fince 
fome Atheifts, willing to evade the Force of this 
Argument, might ftart the following Obje&ion ; 
That Dr. Arbutbnot, to avoid trouble, fuppofes the 
Chance of one who lays a Wager, that fuch a thing 
fhould happen in one Year to be as! D ; and that 
it does not agree juft literally with the Table ; let 
them know, that the foie Miftake that can be faid 
to be made therein, is only this ; That this Gentle- 
man allows too much to thofe that alTert a Chance 
in thefe Matters, by fuppofmg the Odds to be £ D ; 
and that therefore the Number, that according tp 
his Hypothefis ftands againft One, is much fmaller 
than would be produced upon thefe Grounds by a 
more accurate Computation, in cafe he could have 
allowed the necelfary time for making it. This is 
obvious to all that underftand this Computation, 
fince, allowing his Adverfary the half of the Chan- 
ces, he will win if there be only more Pieces of 
Money falling Crofs or Pile, or more Males than 
Females born , without any Limitation, when the 
Number of the Pieces, or of the Children is unequal^ 
and in an equal number of Pieces, or of Children, 
the Adverfary would over and above have for him- 
felf the half of all thofe Chances which an equal 
Number of Crofs and Pile, or an equal Number of 
Males and Females, fhould give : Whereas, accord- 
ing to the Table (by reafon of the Limitations, be- 
tween which the Majority of Males is really found) 
a great many Chances, in which there are more 

Mals-j 

> 
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Males than Females, would make them lofej as 
alfo all the Chances which an equal Number of 
both would produce : Which does not want to be 
Demonftrated for fuch as are only experienced 
in the beginning of thefe Calculations. 1 thought 
it my Duty to add this, in order to clear the laid 
Calculation, which indeed is ftrong enough, but 
was however framed with a Defign of not fpending 
too much Time upon it, from all the Objections of 
fuch as pretend to cavil at it. 

And all that we have here faid, viz,, that Pr. 
Arbuthnotj to avoid the Trouble and Time that fo 
nice a Calculation would have required, has gran- 
ted his Adverfaries much more than was neceffary ; 
may vifibly appear from the Calculation which that 
moft ingenious Mathematician Mr. ’Sgravefande 
(ProfelTor of Mathematicks at Leyden ) has been 
pleas’d, after a particular manner, to make upon 
it ; by which the ufual Method neceflfarily required 
in the Difcuflion of this Matter, and in which a 
vaft deal of Pains and Time is taken up, is extream- 
ly abridged. 

Sect. XVIII. A fecondj and more accurate Mathe- 
matical Demon(lration 3 that the World is not govern’d 
by Chance. 

This Gentleman therefore refolving not to 
confine himfelf to any particular Hypothefis, and 
with a clofer view to the Numbers of the Table 
itfelf, in order to difcover that Number {landing 
againft One, that what happen’d in London in the 
above-mention’d 82 Years, would not have hap- 
pen’d, if it had been the meer refult of Fortuitious 
Caufes , adds up all the Children born in thofe 
8z Years, in one Sum together, and finds that the 
did Van thereof amounts to 11419; which Num- 
ber is therefore the Medium or Middle Number, 

whichj 
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which, in cafe there were fo many born yearly, 
would again produce in 82 Years the fame Num- 
ber of Children as the Table contains in its 
Total. 

Finding moreover in the Table,, that in the Year 
1705, the Difference between Males and Females, 
in proportion to the Number of Children, was 
the fmalleft 3 and that in the faid Year there were 
but 1 £448 born in all, of which 776 j were Males, 
and 768; Females, he takes the middle Number 
to be 1 1429 5 and according to this Calculation 
he fuppofes there to be 574* Males, and $684 
Females. 

In like manner obferving, that in the Year i66t 
the Difference between Males and Females was 
greateft, if calculated again according to the afore- 
faid middle Number 11429 5 the Males of that 
Year will come out 6128 , and the Females 
5301. 

The firft Queftion the# which is here to be an- 
fwer’d, may be propofed after the following Man- 
ner : 

A wagers with B , that if 11429 Pieces of Mo- 
ney be thrown up in the Air, there will not fall 
down of ’em fewer than 5745: Crofs, nor more than 
6128 Pile 1 or thus 5 that among 1 1429 Children, 
born every Year according to this Medium, there 
will not be fewer Males than 574s', nor more Fe- 
males than 6128. 

The Queftion then is, concerning the value of 
the Chance of A ? or rather, how many Chances 
there be againft One, • that what A has wager’d 
fhall not come to pafs, if all things depend o# 
Fortune ? 


Sect, 
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Sect. XIX. The Calculation after the common 

Manner. 

T o return an Anfvver to this Queftion, let it 
be fuppofed that C fignifies Crofs, and P Pile, or 
Males and Females* then they who underftand the 
Modern Calculation of the Games of Hazard* 
know, 

I. That the Binome CP * or M F } mull be raifed 
to the Power of which the Exponent is 11429, or 
the laid Sum of 11429 muff be multiply’d by 
itfelf. 

II. That all the Co-efficients or Genitures. of the 
Terms taken together, or the Power of* the two 
Numbers, whereof 11429 is the Exponent , yield the 
quantity of all the Chances that can happen con- 
cerning the faid 1 1429 Pieces of Money. We will 
call the fame p -+ q. 

III. That all the Co-efficients as well of both the 
Terms, in which we find k 6 ' 18 w T30 ', and £* 74r 
m'* ?*, as of all the Terms that are between thefe 
two, being added up together, make up the num- 
ber of all the Chances which will caufe A to win. 
We will call it p. 

IV. That all the other poflible Chances, except 
thofe which caufe A to win, are to the Advantage 
of B 3 and thefe we will call <7. 

V. Wherefore if D be put in, that the value o.f 

the Chance of A , is — - — D, when A has wager’d 

p-hcj 

or laid that it (hall happen once, in the Money 
thrown up, or with the Children in one Year. 

VI. and therefore the Chance of the Wager 
laid by A y that it (hall fo happen, againft that of 
By who has laid the contrary (fuppofing it all meer 
Hazard) is as p l * top^: ef 1 — p s \ or, to make ufe 
of the Unit, according as it is expreft in the former 

■ • 6 • Queftion; 
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Queftion ; as i to • r, that is, as the Unit, 

to a Number which is found by dividing the quan- 
tity of all the poffible Chances a by p; or by 
the quantity of all thofe that caufe A to win, and 
fubftra&ing the Unit from this Quotient multiply’d 
82 times by itfelf. 

Sect. XX. This Tedious Calculation Contracted. 

All this, as we have faid above, is well known 
to fuch as are vers’d in the Computations of the 
Chances of Games, but it is however very cer- 
tain, that as Ihort and eaiie as the Solution of this 
Queftion appears to be in Words and Algebraical 
Letters, yet the nimbleft Arithmetician, confider- 
ing the greatnefs of the Numbers that are to be 
found, would want fome- Months to difpatch it, 
if he would exprefs it properly by Numbers, and 
would alfo be fatisfied, that there were no Mi- 
flakes in his Calculation. Wherefore the afore- 
mentioned Mr. 3 Sgravefande , according to his vaft 
Experience and Skill in Mathematics, has remark- 
ably abridged this Matter, and cut off the much 
larger Part of the tedious Work, which the com- 
mon Method naturally requires, fhewing demon- 
ftratively, and with incomparably lefs Pains, thac 
the Ratio of the Chance of A to that of B 3 found 

' $ 2. 

in the foregoing SeCtion y as 1 to - - " + f 1 (noton- 

ly with the requifite Exa&nefs, but even the 
cauling feveral very frnall Fractions, which would 
otherwife have been neglected, to tend to the Ad- 
vantage of A , and thereby not to be liable to any 
Contradiction) I fay, that the faid Ratio may be 
expreft by the Ratio of the Unit to a Number, which 
refults or is found by the multiplying eigh- 

ty two times by each other, and fubftra&ing the 

Unit, 
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Unit. So that with very little trouble, and by 
the help of Logarithms , we may fee that there is a 
Chance of 44 Figures (of which the firft five are 
7^98) againft One, that what happen’d in Lon- 
don in the faid 82 Years, would not have happen’d, 
if it had been directed by Hazard only. 

Mr. ’ Sgravefande , who has computed the fame by 
Logarithmical Tables, finds it to be, 7$, 598, 21?, 
229, f *2, 469, 13*, 802, 469, 13 y, 802, 469, 469, 
i3f, 802, 469, againft One. 

S e c i'. XXI. Convictions from the foregoing Cal- 
culations, 

Now let every Man that can reprefent to him* 
felf the greatnefs of this Number, judge whether it 
is a wife Direction, or Fortune and Hazard only, 
that take place in this Matter ; the rather, if he 
confiders how much greater this Number or Sum 
would be, if the fame Thing happen not only at 
London 5 but throughout the whole World, which, 
for the Reafons already alledg’d, is very probable. 

This is certain; that fince this Sum is greater 
than all the Grains of Sand, which fome Millions 
of Globes, like that of the Earth, can contain, he 
that thinks it credible that what happen’d at London 
fell cut by pure Chance, muft likewife maintain, 
that he thinks it as probable, that a Perfon deprived 
of his Sight and Feeling, and who has no manner 
of Rule for the Dire&ion of his Hand, and there- 
fore muft abandon himfelf entirely to Chance, 
fhould fingle one particular Grain of Sand out 
of fuch an unconceivable Heap jumbled all toge- 
ther, the very firft time he fhould put his Hand in- 
to it. 

Now tho’ Mr. ’ Sgravefande has done me the Ho- 
nour to fend me not only the proper Demonftrati- 
ons, but likewife feveral and different ones after 

an 
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an uncommon manner ; yet I have paft them by 
here ; firft, becaufe they who are any wife vers’d in 
thefe kinds of Calculations, may find the common 
Manner briefly reprefented above , but if they don’t 
underftand ’em, the Demonftrations that are fub- 
joyn’d will not be able to give them any Light ; 
and yet this Difcourfe would be fwell’d thereby to 
too great a Bulk : And, Secondly, becaufe that 
learned Gentleman’s Method of Demonftrating and 
of Abridging, will fhortly be publiflx’d with other 
of his Works, of which they who have Inclination 
and Ability may make a juft ufe. 

In the mean while every one may from thence 
deduce a Proof of what has been advanc’d already, 
to put the Method ufed by Dr. Arbuthnot beyond 
Contradiction. 

Sect. XXII. Exprejfon of the Number found in 
Common Words. 

Before I quit this Subject, fince there be a~ 
mong thefe Philofophers who afcribe all things to 
meer Chance, fome alfo that are not ufed to extend 
their Speculations to Arithmetic, or Numbers, and 
to whom the common Expreffions of Billions , Trilli- 
ons 3 and the like are unintelligible, and confequent- 
ly make no Impreffion on themj it may not per- 
haps be unprofitable, in order to give them a more 
convincing Conception of the Number difcover’d 
by Mr. ’ Sgravefande , §. XIX. to exprefs the Great- 
nefs thereof in fuch Words as every Body under- 
ftands. 

For which Purpofe we know that when thisNum- 
ber of f 4 Figures is divided by the Unit with 39 
Noughts or Cyphers following (§. XIX.) there will 
remain a Dividend of 7 <; 5-98, and a Fraction befiies. 
From whence it follows, that if we multiply a Num- 
ber of a Hundred Thoufand times a Hundred Thoufand 
Millions, 
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Millions, fir ft with a Hundred Thoufand times a Hundred 
Millions , we muft take Ten Millions of this prodigi- 
ous Number above Seventy five Tboufand,five Hundred 
and twenty eight times, before we can come at the 
Number or Odds againft One, that what hap- 
pen’d at London in the aforefaid Eighty two Years, 
would not have fo happen’d, if the Birth of Males 
and Females were the refult of meer Chance only. - 
Now if fome ftiould not be able to comprehend 
the foregoing Articles, as being foreign to their 
own Studies, let them reflect upon the Greatnefsof 
this Number, as juft now expreft, and judge whe- 
ther it is Credible, that in all this. Chance can be 
aflign’d as the Caufe of what is thus brought about, 
by any Man that ever made ufe of his Reafon and 
Difcretion. 

Sect. XXIII. No ignorant Laws of Nature have any 
■place or (hare in thefe Matters. 

N owl hope no Atheift will be fo defperately* 
obftinate as, in order to quiet the Reproaches of 
his own Confcience (which muft convince him 
that Chance has no room here) to aferibe thefe 
Births , and all the Circumftances thereof to igno- 
rant Laws of Nature : From whence he will pretend 
to argue, that fuch Births, tho’ even contrary to all 
the Rules of Chance, muft neceffarily happen after - 
this, and no other manner. For befides that all 
Laws, efpecially thofe to which fuch a variety of 
things muft be fubfervient, as in this cafe, before 
they can produce their Effedls, do with great plain- 
nefs lead us to a Law-giver, who has made and 
does keep up the fame ; fuppofe fuch a Philofopher 
were brought into a Shop where there were a great 
number of Clocks and Watches, all of which regu- 
larly perform’d their Functions ; but that the faid 
Machines, confifted of two kinds, (as Flumane 

Creatures 
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Creatures do of two Sexes) one fort of which, for 
inftance, fhew’d the Day of the Month and fome 
other particular Movements ; but the ether, the 
Hour or Minutes only : Let him then tell us fin- 
cerely, whether he .would dare to maintain, tho* 
wholly ignorant by whom and how they were 
made, that both thefe kinds of Clocks, and each of 
thofe Movements were fram’d by a neceffary Law 
of Nature, without the Wifdom or Contrivance of 
an Artificer, that knew what he did, and fo ac- 
quired their ingenious Stru&ure ? And whether he 
thinks that he himfelf could pafs for a Man in his 
Senfes after forming fuch a Judgment ? There is 
no need of making any Application which fo natu- 
rally follows of itfelf. 


The End of the Firfl Volume . 
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